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Many of the components, instruments and systems in use on our IRBM’s and ICBM’s were designed, developed 
and built by Rheem Electronics. With a history of proven performance in advanced aircraft 
and guided missiles, Rheem’s ruggedized and miniaturized airborne produets are now standing up to the tough 


environmental conditions of intercontinental ballistic travel. 


Other Rheem systems include: ground test and preflight checkout equipment, flight safety and test instrumenta- 
tion, trainer simulators, countermeasure systems, and industrial test and processing equipment. 
For proven reliability, look for leadership to Rheem Electronics ...a division of world-wide 
Rheem Manufacturing Company, which operates-t7-plants.in the United States and, with affiliated and 
associated Companies, 18 plants in 12 couftxjes abroad. 


For a full description of Rheem Electronics, write for Dat@kile AW - 506 -1. 
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RHEEM MANUFACTURING COMPANY / ELECTRONICS DIVISION 


7777 Industry Avenue, Rivera, California —- Phone: RAymond 3-8971 














When the demand is for motion... 











» correct torque — the exact rpm — these are 
itical consider ns when the demand is for motior 
airborne cont ual import is the 


source: pneumatic, hydraulic, electrical, or mechanical 






since 1943 Hydro-Aire has met the most exacting specificati 
each of e categories. Fr pneumatic ; operated jet ; 

accessories to electro-mechanical act rs; from ele BURBANK, CALIFORNIA 

» turbine accessory drives; fr l Aviation Subsidiary of CRANE 

a manually operated fuel valve to ystem interrela- Anti-Skid Braking Systems + Fuel 

tions an automatic braking system System Controls + Pneumatic 

Controls + Actuation Systems 

Electronic Devices 








When your demand is for tom 
Hydro-Aire will meet it. They have 














SARGENT 


SARGENT 
FACILITIES 


Research 
Design 
Development 
Testing 
Qualifying 


With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


Manufacturing 
including — 

Machining & Grinding 
Heat Treating, all types 
Plating, all types 
Inspection 

Assembly 


“GOOD WILL” is the disposition of 
the pleased customer to return to the 
place where he has been well treated. 


— U.S. Supreme Court 


SARGENT 
BUILDS 
Servo-Systems 
Hydraulic Systems 
integrated Packages 
Hydraulic Actuators 
Hydraulic Vaives 


Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 

Bali Screw Actuators 
Gear Actuators 

Gear Accessory Boxes 
Electronic Systems 


ENGINEERING CORPORATION 


MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. 


HUNTINGTON PARK, CALIF. 











AVIATION CALENDAR 





Dec. 8—Symposium on High Speed Testing, 
sponsored by Plas-Tech Equipment Corp., 


Sheraton-Plaza Hotel, Boston, Mass 

Dec. 9-11—Mid-America Electronics Con 
vention, sponsored by Kansas City Sec 
tion, Institute of Radio Engineers, Mu 
nicipal Auditorium Arena, Kansas City, 
Mo 

Dec. 10—First Quarterly Meeting, Society 
of Aircraft Materials and Process Engi 
neers (SAMPE), Eastern Division, Statler 
Hilton Hotel, Washington, D. C 

Dec. 11-13—Southeastern Regional Meet 
ing, American Chemical Society, Univer 
sitv of Florida, Gainsville, Fla. Redstone 
Arsenal scientists will conduct two sym 
posia on Dec. 13: technical papers on mis 
sile chemistry and missile chemistry for 
students and teachers 

Dec. 16—Fourth Convertible Aircraft Con 
gress, the Franklin Institute, Philadelphia, 
Pa. (Changed from Nov. 28 

Dec. 17—22nd Wright Brothers Lecture, 
Maurice Roy on French aeronautical re 
search, Natural History Bldg., Smith 
sonian Institution, Washington, D. C 

Dec. 27-30—Fifth Annual Meeting, Ameri 
can Astronautical Society, Hotel Statler. 
Washington, D. C. Meeting will be 
held in conjunction with the 125th An 
nual Meeting of the American Assn. for 
the Advancement of Science 

Dec. 27-30—Fifth King Orange International 
Model Plane Meet, Miami, Fla 

Jan. 12-14—Fifth National Symposium on 
Reliability and Quality Control in Elec 
tronics, Bellevue-Statler Hotel, Phila 
delphia, Pa 

Jan. 19-21—] 1th Annual Convention, Heli 
copter Assn. of America, Villa Hotel, San 
Mateo, Calif 

Jan. 26-29—27th Annual Meeting, Insti 
tute of the Aeronautical Sciences, Shera 

(Continued on page 6) 
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TRANS-SOniICS 
LARGEST MANUFACTURER OF TRANSDUCERS FOR TELEMETERING 


introduces 


TYPE 78 
PRESSURE POTENTIOMETERS 


FOR TELEMETERING AND CONTROL APPLICATIONS 


shown % size 


@ COMPACT — LIGHT — ONLY 6 OUNCES 
@ OUTSTANDING ENVIRONMENTAL PERFORMANCE 
@ HERMETICALLY SEALED MECHANISM 


@ STAINLESS STEEL CONSTRUCTION 











Type 78 Pressure Potentiometers feature accurate and ree 
liable performance under severe environmental conditions: 


Sinusoidal Vibration: 1” da, 2 to 22 cps; 25 g, 22 
to 2000 cps 
Random Gaussian Vibration: 0.1 g*/cps, 15 to 
2000 cps 
Sustained Acceleration: 50 g on any axis 
Mechanical Shock: 30 g on any axis 
Operating Temperature: —65 F to +160 F with 
minimum change in output 


Hermetic sealing protects entire mechanism against sand 
and dust, humidity, salt spray, fungus, and the fluid being 
measured. Unit has welded stainless-steel case, is 17%” 
diameter by 1%” long, weighs only 6 ounces. Standard 
ranges are 0-15, 0-25, and 0-50 psia; other ranges available. 

Write to Trans-Sonics, Inc., Dept. 7, Burlington, Mass., 
for further information on Type 78 Pressure Potentiometers. 


TRANS-SONICS 


Precision Transducers 





multiple commutation rates 


with CEC’s 
versatile PLEX 


Commutation and PDM conversion 

of signals from up to 90 transducers now 

can be accomplished by the revolutionary Type 

40-101 PLEXICODER at rates of 900, 225, or 11 

per second. A simple field change of motor_ar6unting and gear 
plates provides three or more instrumg 

PLEXICODER converts single 9r“double-ended, positive or 
negative, low-level inputs frgxf strain gages and thermocouples 
for telemetering or magyefic-tape recording. Galvanometers 
(with their inherent ring characteristics) and an optical sys 
replace rotating wjfer-arm assemblies and complex electronic 
circuitry. Over-gfl system accuracy is 1%. Maintenance in the 
field is accomplished without return to the factory . . . service-fre 


designed for missile, rocket, 
kjeal for engine test stands, 


systems. Call your neares\CEC sales and 
service office, or write fog BulletinCEC 1599-X8 


Transdicer Division 


Sonsolidated €: 


300 NoWNA Sierra i pa, California 


RECOGNIZED LEADER IN GALVANOMETERS— TELEMETRY, PRESSURE AND VIBRATION INSTR) 


ENTATION 





AVIATION CALENDAR 





(Continued from page 5) 
ton-Astor Hotel, New York, N. Y. Honors 
Night Dinner, Jan. 27. 

Jan. 27-29—Fifth Annual Radar Symposium 
(classified), Rockham Bldg., University of 
Michigan, Ann Arbor, Mich 

Jan. 27-30—15th Annual Technical Confer- 
ence, Society of Plastics Engineers, Hotel 
Commodore, New York, N. Y. 

Jan. 28-29—Fifth Annual Midwest Welding 
Conference, sponsored by Armour Re 
search Foundation, Illinois Institute of 
Technology, Chicago, II 

Feb. 3-5—14th Annual Technical and Man 
agement Conference, Reinforced Plastics 
Division, Society of the Plastics Industry, 
Inc., Edgewater Beach Hotel, Chicago 

Feb. 12-13—1959 Solid State Circuits Con- 
ference, sponsored by Institute of Radio 
Engineers’ Professional Group on Circuit 
Theory, American Institute of Electrical 
Engineers’ Committee on Electronics and 
University of Pennsylvania, Philadelphia 

Feb. 21-22—13th Annual Pacific Coast Mid 
Winter Soaring Championships, Torrey 
Pines Gliderport, San Diego, Calif 

Feb. 26-March 1—1959 Engineering Exposi 
tion, Balboa Park, San Diego, Calif. Ad 
dress inquiries to: 422 Land Title Bldg., 
San Diego 1, Calif 

March 3-5—1959 Western Joint Computer 
Conference, sponsored by Institute of 
Radio Engineers, American Institute of 
Electrical Engineers and Assn. for Com 
puting Machmery, Fairmont Hotel, San 
Francisco, Calif 

March 5-6—Flight Propulsion Meeting (clas 
sified), Institute of the Aeronautical Sci 
ences, Hotel Carter, Cleveland, Ohio 

March 5-7—Western Space Age Conference 
and Exhibit. For information: Domesti 
Trade Dept., Los Angeles Chamber of 
Commerce, 404 South Bixel St.. Los 
Angeles 54, Calif 

March 8-1]—Engineering meeting on the 
turbine in action, sponsored by Gas Tur 
bine Division of the American Socicty of 
Mechanical Engineers, Cincinnati, Ohi« 

March 16-20—11th Western Metal Exposi 
tion and Congress, American Society for 
Metals, Pan-Pacific Auditorium and Am 
bassador Hotel, Los Angeles, Calif 

March 23-26—National Convention, Insti 
tute of Radio Engineers, Coliseum and 
Waldorf-Astoria Hotel, New York, N. ¥ 

March 31-Apr. 2—Polytechnic Institute of 
Brooklyn's Ninth International Sympo 
sium. Subject: Millimeter Waves. Audi 
torium, Engineering Societies Bldg., New 
York, N. Y. Co-sponsors: Department of 
Defense Research Agencies and Institute 
of Radio Engineers 

March 31-Apr. 3—National Acronauti 
Meeting, Society of Automotive Engi 
neers, Hotel Commodore, New York, 
N. Y 

Apr. 5-10—1959 Nuclear Congress. Munici 
pal Auditorium, Cleveland, Ohio. For 
information: Engineers Joint Council, 29 
West 39th St., New York 18, N. Y 

Apr. 7-10-1959 Welding Show and 40th 
Annval Convention, American Welding 
Society, International Amphitheatre and 
Hotel Sherman, Chicago, Il 

Apr. 12-19—Air Force Assn.’s World Con- 
gress of Flight, Las Vegas, Nev 
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ELECTRODYNAMIC ORBITS 


By the application of properly chosen alternating and the particles are forced to vibrate with a lower fre- 
static electric fields, electrically charged particles can quency of motion which is determined by the external 
be maintained in dynamic equilibrium in a vacuum field intensities, space charge, and the driving fre- 
against interparticle and gravitational forces. This is quencies. If the initial thermal energy is removed, a 
illustrated in the above photograph of the orbit of a number of particles may be suspended in space in the 
charged dust particle. During the time of exposure the form of a crystalline array which reflects the symmetry 
particle traversed the closed orbit several times, yet it properties of the external electrode hese “space 


} 


retraced its complicated path so accurately that its crystals” can be repeatedly “melted” and re-formed by 

Various passages can barely be distinguished increasing and decreasing the effecti' lectr bind- 
The range of particles of different charge-to-mass ing force. These techniques 

ratios which can be contained in this manner is deter- the study of plasma problems 

mined by the gradients of the static and alternating what may be properly termed 

electric field intensities and by the frequencies of the At The Ramo-Wooldridg 

latter. In the absence of static fields and for a given progress 

electric field strength, the minimum frequency required Scienti 

for stable containment of the particles is proportional openings 

to the square root of their charge-to-mass ratios. Thus, measures; Microwa 

charged colloidal particles require the use of audio fre- and Digital Computers 

quencies, atomic ions need HF frequencies, while elec- Control; Antisubmarine 

trons require the use of VHF and higher frequencies. Translation; Radio and 
Under the confining influence of the external fields, Basic Electronic Research. 


The Ramo-Wooldridge Corporation 


LOS ANGELES 45. CALIFORNIA 
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valve 
‘or control 




















problem 
imelemeeyeeye) (o>: 


for 
Whittaker 

















engineers 


TELECOMPUTING CORPORATION 
915 N. Citrus Avenue, Los Angeles 38, California 











PERFORMANCE REQUIREMENTS 


For a pressure actuated valve, 
controlling flow of helium for 
LOX tank pressure regulation: 


Ambient Temperature 
—65°F to +-120°F 


Temperature Shock 
—560°F for 5 seconds, then to 
+400°F in 25 seconds 


Pressure Shock 
0 to 3000 psi in ¥2 second 


Control Tolerance 
26 psig. + zero, —1.3 psi, 
in small ullage 


Response Time 
Zero to rated flow in ¥2 second. 


Design considerations: 

Rate of fiow of helium 

is fixed by rate of evacuation 
of LOX tank; 

friction in all metering elements 
must be minimal 

at all temperatures; 

chatter must be prevented 
despite pressure shock; 
response must be rapid 
despite long signal 

sensing lines. 


Results: A valve 

(P/N 121485) 

meeting all of these requirements 
is now operational — 

another Whittaker 

contribution to 

America’s missile program. 











WHITTAKER CONTROLS 
OFFERS THE INDUSTRY'S 
TOP FACILITIES FOR: 


Research and Development 
Prototype Production 
Performance Testing 
Environmental Testing 
Field Testing 

Quantity Manufacture 

Field Servicing 


These facilities, 
together with the 
industry's 

most resourceful and 
competent engineering 
and technical personnel, 
are at your disposal, 

to solve your 

most exacting hydraulic, 
pneumatic, and fuel valve 
late Morels) (ce) elcele) (uate 


Put them to work today. 
Write, wire or phone: 


Arthur C. Cocagne, 

Director of 

Field Engineering, 
Whittaker Controls, 

a Division of 

Telecomputing Corporation, 
915 North Citrus, 

Los Angeles, California. 
Phone—HOllywood 4-018]. 


Field offices — 

Tate lF-lar-] oe) 

Atlanta, Seattle, 

Wichita, 

Washington, D.C., 

Hempstead (Long Island), N.Y. 











producing INTEGRATED AIRCRAFT 
ANTENNA SYSTEMS. .from concept to roll-out 


Designing and producing high performance 
aircraft antenna systems calls for highly de- 
veloped skills and advanced techniques. But 
the key to their successful operation is inte- 
gration of the antenna into the airframe. At 
Temco, proven airframe and antenna en- 
gineering capabilities unite to produce opti- 
mum performance integrated airframe- 
antenna systems. 


Many Temco-developed antenna systems are 
already operational, principally in reconnais- 
sance and electronic counter-measures appli- 
cations. These systems include equiangular 
and Archimedes spirals, slots and radiating 
cavities for flush installations . . tapered hel- 
ices, discones, stubs and horns. . operating 
in up to 5:1 bandwidths. Advanced production 


techniques at Temco. . etched-circuit meth- 
ods, high-strength plastic fabrications, precis- 
ion calibration . . are skills evolved through ex- 
perience, and implemented in complete, mod- 
ern facilities. 


With its Antenna Research Laboratory and 
new precision Test Range, Temco is keeping a 
step ahead of today’s high-performance air- 
craft and missiles. New antenna-airframe de- 
signs are under development for operation 
from 30 MC to beyond 30,000 MC. Integrated 
antenna systems. . designed and produced by 
Temco for aero-space craft electronics . . are 
indicative of Temco’s system of weapons 
management. In subcontracts . . or complete 
systems, Temco’s capabilities are ready to 
meet your challenge. 


Tomorrow's need is today’s challenge at.. 




















voeBcce Dame oeelaes PRE 
When the success or failure of 
an entire program depends on 
the faultless functioning of 


every part—look to Ex-Cell-O 
parts and assemblies. They are 
products born of experience 
that has pioneered in the pro- 
duction of precision aircraft 
components for more than 35 


years. 

Contact Ex-Cell-O today; 
we'd be happy to talk over 
your problems in the design or 
production of precision parts 
and assemblies. 


EX-CELL-O FOR PRECISION LO) 
EX:CELL-O 


CORPORATION 
DETROIT 32, MICHIGAN 


Aincnaft Division 








As Trent makes them, today’s welded pipe and 
tubing are as strong as — and even more uniform 
than — pipe and tubing made by any other method 
of manufacture. That’s because (1) an exclusive 
welding process (Contour Trentweld®) virtually 
eliminates any bead or undercut, and (2) cold 
working and annealing after welding make the 
weld equal in strength and corrosion resistance to 
the parent metal. 

Furthermore, Trent checks the quality of its 
pipe and tubing with a series of strict tests. All 
strip going into the welder is checked for width 
and tolerance. Samples of each lot are tensile 
tested. Periodic tests — flattening, reverse bend, 
flare and flange, coil and pressure — are conducted. 
Pipe and tubing for corrosive applications get 
rigid corrosion tests. And, if necessary, “single- 


. 





get high strength and uniformity with 
TRENTWELD stainless and high alloy 
pipe and tubing: (sizes range from 41s” to 40" O. D.) 








CONTOUR TRENTWELD TUBING is 
available in a wide range of grades 
including Hastelloy,* Zirconium, Zir- 
coloy, Titanium, 19-9-DL — and in 10 
basic tubing classifications (pressure, 
mechanicol, aircraft, heat resistant, 
ornamental, sanitary, beverage, 
large diometer, shaping and formed 
tubing). 

*Trodemork of Hoynes Stellite Co 




















wall’ X-ray inspections, exclusive with Trent, can 
be made on any lot. 

Naturally, pipe and tubing made to these stand- 
ards can’t be surpassed for strength, uniformity 
and service. But get complete details — 


































. 
a — TRENT TUBE COMPANY 
: ‘contour Subsidiary of Crucible Stee! Company of America 
. — General Offices, East Troy, Wisconsin 
° Gentlemen: Please send me the 48-page 
$ Trent Tubing Handbook. 
P4 Name. 
7 
Mail coupon for free 48- « 
poge Trent tubing hond- @ Firm ———— 
book mepe  n pane ee 4 
data cal, chemical, 
siacriol properties, corro- > Street. = 
e date, theoretical . 
weights, hardnesses, etc. 4 City. Zone___State. — 
: 
. 
. 
e 














SPECIFICATION: Stainless Steel Honeycomb “Sandwich” 





FI JURCE: GS. 





Special high-speed machinery .. . 


Integrated design and development 
advanced fabricating techniques. 


services. 


TODAY... AERONCA IS DESIGNING, DEVELOPING AND 
PRODUCING A COMPLETE RANGE OF HONEYCOMB 
STRUCTURES TO MEET SPECIAL REQUIREMENTS 


Stainless steel brazed honeycomb “sandwich” struc- 
tures are solving critical thermal, dimensional and 
strength-weight ratio problems in the latest air weap- 
ons systems. 

Aeronca ... a pioneer in stainless steel honeycomb 
development .. . is one of the few companies actually 
producing these high-temperature structures in quan- 
tity. Flat, wedged, conic, contoured and compound 
curved sandwich panels are being delivered by 
Aeronca for application in missiles and supersonic 
aircraft. 

Let Aeronca’s practical experience and fully inte- 
grated facilities help you solve airborne structure or 
component problems. 

Write today for details. Formal letterhead inquiries 
will receive immediate attention. 


~ 


“ 


OMe 


lerge capacity precision brazing 








“~ “ 
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Superior honeycomb structures in 


furnoces. production quontities. 


BASIC ADVANTAGES OF HONEYCOMB FABRICATIONS 


NOWAON = 


Superior strength-weight ratios. 

. Outstanding thermal stability. 

. Excellent resistance to acoustic shock and fatigue. 
. Greater aerodynamic smoothness. 

Simpler sealing techniques in pressurized areas. 

. Increased usable volume. 

Fewer detail parts or components. 








Expansion of our operations has created openings for 
additional qualified senior engineers. For information, 
write to Mr. L. C. Wolfe, Chief Engineer. 








1714 Germantown Road . 






Once 


aeronca manufacturing corporation 
Middletown, Ohio 











... speaking of nm 
Missile Ground Support { EQU 


WE CONTRIBUTE 
COST-SAVINGS TO THE 
BOMARC PROGRAM 


When the Boeing Bomare IM-99 is launched, 
FMC-built ground support equipment will 
be used. 

Erectors, launch bases, flame deflectors 
and power control units, production-engi- 
neered and manufactured by FMC under a 
Boeing contract, automatically position the 
long-range surface-to-air missiles for firing. 

FMC’s capability for economical produc- 
tion, resulting from over 17 years’ experi- 
ence in designing and producing defense 
materiel, has effected important savings in 
the ground support equipment phase of the 
Bomarc program. 

FMC will assume full responsibility for 
any phase of your missile ground support 
equipment project, fixed or mobile, from de- 
sign concept through development, engineer- 
ing and production. Long experience with 
military requirements and completely inte- 
grated facilities devoted exclusively to the 
manufacture of defense equipment are fur- 
ther assurance of on-schedule delivery. Con- 
sult with FMC at the initial stage of project 
planning. Contact us today for more infor- 
mation. 





Creative Engineers: Find stimulating 
challenge at FMC’s Ordnance Division. 


Operated by the Air Defense Com- 
mand, a Boeing Bomarc climbs 
skyward from its launcher. FMC is 
building ground support equip- 
ment for this supersonic missile. 





BOEING AIRPLANE COMPANY PHOTO 


Putting Itdeas to Work 


t//] FOOD MACHINERY AND CHEMICAL CORPORATION 
* Ordnance Division 


FOOD MACHINERY Missile Equipment Section 3-L 
roeroration IG) 1105 COLEMAN AVENUE, SAN JOSE, CALIF. 





per ORAT 
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TO CORPORATE OFFICERS: 


You are cordially invited to land your airplane at Bethpage to see the 
new Gulfstream. Its high speed flight performance, pressurization, 
and short field characteristics will convince you, we feel, 

that here at last is the executive aircraft designed specifically 
for your flight operations. Since the modernization of your 

business fleet is such a considered purchase, we would like you to 
inspect Gulfstreams in various stages of construction and flight 
testing. The reliability features, from fail-safe construction to 
Rolls-Royce Dart propjet engines, will give you information you need 
to help you make your decision. Teletype your ETA, or radio our 
control tower. Your pilots know our frequency. 


Leroy R. Grumman 

Chairman of the Board 

Grumman Aircraft Engineering Corporation 
Bethpage - Long Island - New York 





Grumman Gulfstream: 10-12 seat executive transport. Cruise: 350 mph. Power: two Rolls-Royce 
Dart (R.Da. 7/2), take-off rating 2105 ESHP. Range: 2,200 miles plus reserve. Pressurized: 5,500 
feet at 25,000. Operation: 4,000 foot runways. 

DISTRIBUTED IN NORTH AMERICA BY: Atlantic Aviation, Wilmington, Delaware; 
Southwest Airmotive, Dallas; Pacific Airmotive, Los Angeles; Timmins Aviation, Montreal. 











R-652 actuates the 
tailwheel power 
steering installation 
in De Havilland of 
Canada’s famous 
DHC-3 Otter. 


The R-652 operates at 10 rpm at 
maximum operating torque of 1000 
Ib-in. Overload slip clutch adjusted 
to slip at 1200 Ib-in. Magnetic clutch 
will hold maximum load with 17 v 
min. applied. R-652 weighs 8.2 Ib. 





Drawing courtesy De Havilland Aircraft of Canada, Ltd. 














Design of Airborne large special actuator 
proved in rugged bush-line service 


First installed on Otter aircraft some proved as rugged and reliable as the of large special electromechanical ac- 
five years ago, the Airborne R-652 Otter itself. Says De Havilland, “We tuators—rotary and linear. And where 
special design actuator has been sub- have used this actuator in aircraft all requirements are not unique, we also 


ject to almost every conceivable ex- over the world, from the Arctic to the offer a line of modular-type actuators, 
treme of bush-line operating conditions. tropics, with very little service trouble.” originated by Airborne to simplify 
Yet despite bitter cold, intense heat, The R-652 typifies Airborne’s capa- design and specification. Write or 


wrenching, pounding and shock, it has bilities in the design and development phone for further information. 








LINEATOR® «© ROTORAC® ¢ TRIM TROL® «© ROTORETTE® «+ ANGlLgear® ROTOLOK 
J NEW 
SSS == 4 7 = CATALOG 
SAM-58 


AIRBORNE ACCESSORIES CORPORATION Describes Airborne specia! 


actuators and motors. Write 
HILLSIDE 5, NEW JERSEY for a copy today. 


Represented in Canada by: WINNETT BOYD LIMITED «+ 745 Mt. Pleasant Rd., Toronto 12, Ont. 





16 














Solve difficult problems 
with Solar all-metal 
honeycomb structures 


Three lightweight, self-su 
measuring 4 ft in diameter 


MISSILE AND AIRCRAFT designers are 
calling for more and more all-metal 
honeycomb structures—in an ever- 
widening range of intricate shapes and 
designs. Solar’s unique core manufac- 
turing a ieeapaled advanced panel 
fabrication and assembly methods— 
produce difficult-to-make brazed honey- 
comb structures far ahead in the field. 

Today Solar honeycomb structures 
are finding increased acceptance where- 





ting cylindrical honeycomb sections — 
4 ft in length —will go into an afterburner 
shroud designed to withstand temperatures up to 1600 F- 


ever a high strength-to-weight ratio 
and corrosion resistance are required at 
temperatures to 2000 FE Materials used 
include PH15-7MO, 17-7PH, 321, 
Inconel alloys, L-605 (H.S. 25), 
AM-350, AM-355, A-286. 

With years of active experience in 
the design and production of high- 
temperature missile and aircraft com- 
ponents—and as a pioneer in the 
development of all-metal honeycomb 


ENGINEERS WANTED! Challenging projects, unlimited opportunities with Solar. Write today! 





re 





Solar is an industry leader in poms diffi- 
cult conical, elliptical and cylindrical h 
comb shapes for high-temperature applications. 


oney- 





Today Solar is stretch forming brazed, all-metal 
honeycomb sandwich panels like this one for 
use in advanced airframe structures. 


Wedge-shaped honeycomb structures, like this 
Solar-built missile fin, require expert machining, 
fabrication and assembly techniques 


sandwich and high-t mperature braz- 
ing alloys—Solar is particularly qualified 
to help solve your difficult design and 
fabrication problems. Write today to 
Dept. F-88, Solar Aircraft Company, 
San Diego 12, California. 
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1 —INPUT SHAFT 
Accepts varying input speeds from 3800-7000 RPM. 


2 —GOVERNOR 
Maintains +0.25% steady state speed over 200° F temp. 5 —MAIN SYSTEM RELIEF VALVE 
range, +0.5% for 400° F temp. range and 0.5 second Overload protection for hydraulic system. 


maximum full load transient recovery time. 
6 —DIFFERENTIAL GEAR SECTION 


3 —VARIABLE DISPLACEMENT PUMP/MOTOR Ring, sun and planet gears. Also includes take-off 
Either pump or motor, depending on whether gears for governors, scavenge and make-up pumps. 


it is adding to or subtracting from drive speed. 
7 —FIXED DISPLACEMENT MOTOR/PUMP 


4 —OVERSPEED GOVERNOR Drives, or is driven by, sun gear to control output speed 
Senses a predetermined excessive speed at 6000 rpm in response to fluid flow exchange 
to prevent drive overspeeding. with variable delivery unit. 


A SIGNIFICANT ADVANCEMENT— 


Differential Type Constant Speed Drive For Aircraft Alternators 


Tests now in progress on this 60 kva Vickers Differential Type 
Constant Speed Drive are proving its outstanding performance. 
(See curves) It combines Vickers dependable hydraulic pumps 
and motors with planetary gearing to provide a more efficient 90 











and lighter “package” than drives now available. 5 80 
s a - 
The differential type constant speed drive is a direct engine-driven « 70% ag? 
transmission that can be either engine pad mounted or universal * 60 —e —~ +— -St-- 
shaft driven. It employs the “differential drive” principle wherein A - mS. one 
the planetary gear train is the principal power vehicle and the z S 
hydraulic components differentially add or subtract speed and G 40 
power to maintain constant output speed. For further information, 5 308 - <%. — 
write for Bulletin A-5221. 20 Ze “ is odes Oe 2 
J i: ba ae ee Le ¥ as: By 
- ok ae 
tas Se Ba eR ee a Mie ee S 
VICKERS INCORPORATED 3000 4000 5000 6000 7000 
DIVISION OF SPERRY RAND CORPORATION RPM — INPUT 
muninetied atead end ange OE Performance of Vickers 60 kva Differential Type 
ADMINISTRATIVE and ENGINEERING CENTER Constant Speed Drive at three different loads. The 
Department 1462 + Detroit 32, Michigan high efficiency requires minimum support equipment for 
TORRANCE, CALIFORNIA + 3201 Lomita Boulevard cooling with minimum penalty for high temperature 


P.O. Box 2003 + Torrance, California operation (400°F oil temp.) 
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wu STEPLESS 


ADJUSTMENT 


OF ROLLER ARM ACTUATOR 


The scissor-action 
of the cross slots 
pivot acuator to 

desired setting 


screw to pivot 


ler arm 


FULL SHEAR PIN DESIGN ELIMINATES 
RELYING ON FRICTION TYPE LOCK 


CHARACTERISTICS 

sw « alee Eoaman H1-58—DPOT, 4 circuit 
Contact arrangements . 4 
Movement differential . jee eS SS Oy eee 
Carts Gente. «=o 3. - pe ees S- - 4 ibs.+2,—0 
Gibentr A 0. 8 Se ene Bed os hn cn nniteigan 11 Ibs. +3 
Dielectric strength 1000 V. B.M.S. min. 
Ambient temperature range ....... . —100° to+250° F. 
Min. mechanical cycles 200,000 
Gia. Ree a ec. asec) ... Oost 200,000 
Electrical rating. .10 amps @ 125/250 V a-c 28 V d-c ind. 
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HERMETICALLY SEALED, 


LIMIT SWITCH 









MODERN DESIGN IN A COMPLETE LINE OF SWITCHES 




















Model H1-58—DPDT, 4 CKT., 
interchangeable wi 


Model H1-43—DPDT, 
interchangeable with 
MS25040-4 


NOW YOU CAN get stepless actuator-arm ad- 
justment in a light weight, hermetically-sealed 
switch for control of landing gear movement, 
bomb bay doors, turrets and other aircraft com- 
ponents where dependable, environment-free 
switching is essential. The Electro-Snap H1 
Series provides greater-application flexibility with 
infinite actuator adjustment through 14 degrees. 
Easy to install. 


Electrically and mechanically, the H1 Series has 
a minimum of 200,000 cycles. Electro-Snap 
construction permanently seals dry, inert gas 
inside the rugged case to assure positive per- 
formance with full electrical rating up to 100,000 
ft. altitude. Highly resistant to adverse environ- 
ment. 


For full specifications, WRITE FOR DATA 
SHEET HM-12 


ELECTRO-SNAP 
SWITCH & MFG. CO. 
4232 West Lake Street © Chicago 24, Illinois 














EDITORIAL 





The Soviet Nuclear-Powered Bomber 


On page 27 of this issue we are publishing the first 
account of the Soviet nuclear-powered bomber prototype 
along with engineering sketches in as much detail as avail- 
able data permits. 

Appearance of this nuclear-powered military prototype 
comes as a sickening shock to the many dedicated U.S. Air 
Force and naval aviation officers, Atomic Energy Commis- 
sion technicians and industry engineers who have been 
working doggedly on our own nuclear aircraft propulsion 
program despite financial starvation, scientific scofing and 
top-level indifference. For, once again, the Soviets have 
beaten us needlessly to a significant technical punch. 

While this Soviet achievement is a truly remarkable feat, 
it is not beyond the technical state of the art in our own 
nuclear aircraft propulsion program. ‘The difference lies 
rather in the top priority and steadfast support accorded 
the Soviet program by its top political leadership and the 
technical timidity, penny-pinching and lack of vision that 
have characterized our own political leaders’ attitude toward 
the goal of nuclear-powered aircraft for both military and 
civil purposes. 

This is a story that has become all too familiar to Ameri- 
cans in recent years, punctuated by the Soviet triumphs 
with the first medium-range ballistic missile in production 
and military deployment; the first successful ICBM firings 
followed by an ICBM production rate that is now more 
than 15 per month, and the trio of Sputniks. This also 
could be the epitaph carved on the tombstone of this 
country’s genuine technical development capability if we 
continue much longer on this course. 

We are sure that there will be the usual chorus of good 
gray voices from high official places attempting to “‘pooh 
pooh” the existence of a Soviet nuclear-powered bomber 
prototype and coining smooth weasel-worded phrases to 


deprecate its significance even if its existence is finally 


admitted, as finally it must be. For the basic facts on 
this Soviet aircraft are known in official circles both here 
and abroad. 

The credibility of the same “gray voices” has, of course, 
diminished in recent years because they used the same tone 
and phrases to soothe the country before the appearance of 
Soviet nuclear weapons, intercontinental bombers, super 
sonic fighters, medium-range missiles, the ICBM and the 
Sputnik. 

Maj. Gen. Donald Keirn, chief of the USAF-AEC aircraft 
nuclear propulsion program, virtually let the cat out of the 
official bag in the question period after a speech in Wash- 
ington last month by admitting that it would not surprise 


him if the Soviets flew a nuclear-powered aircraft before the 


end of 1958. This was like placing a bet on a horse race 
after you have watched it finish through binoculars and 
have found a bookmaker who doesn’t have a phone. 

With an acute awareness that the first world-wide demon- 
stration of the Soviet nuclear plane would generate a major 
political blast, Gen. Keirn also pointed the finger of respon 
sibility for our own slow progress at the sources who are 
really at fault. These are the anonymous scientists headed 
by James Killian, scientific advisor to the President, who 
operate under a heavy veil of official secrecy and only last 
spring vetoed a military-industry proposal to accelerate nu- 
clear aircraft development on the basis of promising tech 
nical achievement. 

Although not mentioned by Gen. Keirn, former Secretary 
of Defense Charles E. Wilson also must answer for his 
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jeering characterization in 1957 of an atomic-powered plane 
as a “shitepoke,” a bird that has a long neck, big body 
and can fly, but not very fast, and for his 1953 attempt to 
wipe out the entire aircraft nuclear propulsion program by 
cutting off its development funds. The late Harold Talbott, 
then Secretary of the Air Force, circumvented this Wilson 
order by diverting some “hidden” USAF funds to the pro- 
gram. AEC also maintained its support. 

Since word of the Soviet nuclear-powered aircraft began 
filtering through the Iron Curtain, the pentagon has hastily 
revived an active program aimed at a nuclear-powered mili- 
tary aircraft known as the CAMAL project. Mission of 
this aircraft is described by Gen. Keirn on page 28. Think 
of the political and military significance of even a small 
fleet of nuclear-powered military aircraft that, as Gen. Keirn 
described, can cruise indefinitely off the territorial limits of 
the U.S. maintaining a continuous airborne alert and warn 
ing system combined with the capability of quick launching 
of missiles with sufficient range to penetrate 1,000 mi. or 
more and following up this attack with a high-speed, low- 
level penetration well under and around radar defenses to 
obliterate key targets missiles cannot locate. It takes no 
military expert to appreciate the value of this apparatus 
in the hands of an aggressive, ambitious political dictator- 
ship bent on world conquest. 

The development of a nuclear-powered military aircraft 
involves much more than just producing a satisfactory power- 
plant, and this is a phase in which we lag even farther 
behind than in engine development. Every time the finan- 
cial pinch was applied to the nuclear aircraft program, those 
in charge, of necessity, starved aircraft systems development 
to keep the powerplant research alive 

Thus, with the Soviets now in the initial flight testing 
of a nuclear-powered military prototype and the Air Re- 
search and Development Command scheduled only this 
month to make a decision on prototype construction of 
a similar USAF weapon system, it is clear to even the most 
conservative technical analysts that we are at least four 
years behind the Russians in this critical area. Develop- 
ment of such a new and technically radical weapon system 
to full military capability is a long, painstaking and failure 
studded process on both sides of the Iron Curtain. But 
with such a clear-cut lead, we can expect the Soviets to 
exploit their nuclear-powered aircraft for political warfare 
long before it has developed a sound military capability 
There already are indications that a nonstop, non-refueled 
flight several times around the world is bemg planned by 
the Soviets with this type aircraft. And, how much political 
force will an event such as this impact on our allies, the 
neutrals and our enemies? 

During the past few years, we have heard much from 
our political leaders on how much we can or cannot “afford 
for the defense of this country 

These were the same vears that we have been belabored 
with vigorous efforts tq cut the strength of our military 
forces in being and jeopardize our military future by sabre 
slashes through the research and development budget 

These were the same years the Soviets appeared first with 
their huge turbojet and turboprop gas turbines, their 
medium-range ballistic missiles, ICBM and Sputniks 

In view of these Soviet technical achievements, it is more 
pertinent to ask: 

How much longer can we “afford” this kind of leadership 
and still survive as a free nation? —Robert Hotz 
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which of these 
nine missile hydraulic 


power problems 
today ? 


face 


PROBLEM 


PROBLEM. 


PROBLEM 


PROBLEM 


PROBLEM 


PROBLEM 


weight and space Eastern hydraulic power units 

are made of miniature high-speed gear pumps, close- 

coupled directly to performance-tested electric 

Even when components are added such as reservoir, 

expansion-relief valve, expansion bellows, adjustable 
regulating valve, check valves — total weight 


pressure- 
is under 5 pounds, size only 7%” x 2h” x 74” (Eastern — 


unit illustrated used as example). 


high temperatures Most Eastern units normally 
operate at temperature range of —67°F. to +220°F. 
Higher temperature limits are no problem. 


reliability The necessity for high performance and 
reliability in executing commands of the guidance 
system, makes hydraulic systems a vital link in per- 
formance. Eastern systems have gained the reputation 
for outstanding reliability under extreme environ- 
mental conditions when operating at high speeds. 


high-speed power take-off Eastern gear pumps 
with speeds of 24,000 RPM permit direct drive by 
main power source, 


complicated, heavy plumbing Pose psa 


sures to give optimum performance to each accessory 
in the system. Eastern units have capacity to 15 
GPM at pressures to 3000 PSI. 


Eastern Aviation Bulletin 350 provides a wealth of performance 
data. Request your personal copy today. 


abtvve. 


INDUSTRIES, INC. 


100 SKIFF ST. @ HAMDEN 14, CONN. 
West Coast Branch Office: 1608 Centinela Ave., Inglewood 3, Calif. 





PROBLEM 


PROBLEM 


PROBLEM 


fluid contamination System cleanliness is insured 
by a sealed system and continuous filtering of pump 
discharge. 

runaway costs Eastern uses standard mass-produced 
components, arranges them to match your space, to 
give you a custom design with minimum development 
expense. 

divided responsibility Eastern welcomes the op- 
portunity to develop components or complete missile 
subsystems in hydraulic power, electronic cooling and 

Design 


obett-lo-tiieh 


subsystems tor mieoies 
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WHO'S WHERE 


In the Front Office 


George H. Nibbe, president, Canoga Di- 
vision, Underwood Corp., Van Nuys, Calif. 
Also: Joe G. McCann, vice president, and 
George J. Hartman, treasurer. 

International Telephone and Telegraph 
Corp. has named its recently consolidated 
Clifton, N. J., and Fort Wayne, Ind., divi- 
sions the ITT Federal Division, and elected 
the following officers; George A. Banino, 
vice _president-comptroller; Robert  E. 
Chasen, vice president-administration; Theo- 
dore M. Douglas, division vice president; 
Walter W. Hawk, vice president-engineer- 
ing; William B. Levet, secretary-counsel. 

Dr. Joseph T. deBettencourt, vice presi- 
dent-research and development, D. S. Ken- 
nedy & Co., Cohasset, Mass. 

Frank C. Mullaney, a vice president, and 
Edward Strickland, treasurer, Control Data 
Corp., Minneapolis, Minn. 

R. G. McCoy, general manager, and D. R. 
Newman, chief aerodynamicist, de Havilland 
Aircraft Company Ltd., Hatfield, England. 

Maj. Gen. Harold H. Bassett has assumed 
command of the USAF Air Weather Serv- 
ice, Scott AFB, Ill. 





Honors and Elections 


Ernst Weber, president of Polytechnic In- 
stitute of Brooklyn, has been elected presi- 
dent of the Institute of Radio Engineers 
for 1959; Donald B. Sinclair, vice president 
and chief engineer of General Radio Co., 
was elected vice president. Elected as direc- 
tors for 1959-61 were: Ferdinand Ham- 
burger, Jr., Professor of Electrical Engineer- 
ing at Johns Hopkins University, and Ber- 
nard M. Oliver, vice president-research and 
development of Hewlett-Packard Co. 

W. Clayton Lemon, of Roanoke Air Taxi 
Service, has been elected president of the 
National Air Taxi Conference for 1959 
Flected vice presidents were: Julius Gold- 
man, of Revere Airways, and W. Frank 
Wilkinson, of Aviation Services, Inc. 


Changes 


Dr. Edgar L. Armi, chief-research staff, 
Advanced Engineering Dept., Autonetics Di- 
vision of North American Aviation, Inc., 
Downey, Calif. Also: Dr. W. J. West, 
project engineer for reliability on Weapon 
Svstem 133A (Minuteman). 

T. Courtenay Wakefield, chicf-systems 
design, Electronics Division, Curtiss-Wright 
Corp., Carlstadt, N. J. 

Dan H. Jacobson, chief research and de- 
sign engineer of the newly-formed Advanced 
Research and Development Group, Aero 
products Operations, Allison Division, Gen- 
cral Motors Corp., Dayton, Ohio 

William M. Watkins, supervisor, Identifi- 
cation and Traffic Control Unit, Navigation 
Section, Hoffman Laboratories Division, 
Hoffman Electronics Corp., Los Angeles. 

Capt. Upton S. Brady (USN, ret.) ap- 

yinted to the general manager’s staff, Ben- 
dix Products Division-Missiles, Bendix Avia- 
tion Corp., Mishawaka, Ind. Also: R. R. 
Wendt, assistant quality manager. 

(Continued on page 97) 
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INDUSTRY OBSERVER 


P State Department is dickering with Mexico for use of Lower California 
sites for tracking installations as part of the new Pacific Missile Test Range 
Other negotiations are under way for tracking and telemetry sites on Pacific 
islands owned by France and Peru. Sites probably would be operated by 
commercial organizations to avoid international complications 


> Northrop Aircraft’s Radioplane Division has submitted proposals for the 
drone to be carried by North American F-108 Mach 3 long-range interceptor. 


P Air Force probably will use one of the two Thor-Able space research 
vehicles still assigned for NASA missions as another lunar probe rather 
than for a mission to Venus. USAF feels it should solve the moon shot 
problem first before attempting longer ranging space probes 


> Watch for North American Aviation’s Rocketdyne Division to receive an 
Air Force contract for development of a large fluorine engine, probably as 
a follow-on project to the smaller fluorine engine developed by Bell Air- 
craft (AW Sept. 1, p. 23). 


> New airborne three-dimension radar, developed by General Electric, has 
been included as part of proposals for new Air Force airborne early warning 
(AEW) aircraft by all four airframe companies that submitted bids—Boeing, 
Convair, Douglas and Lockheed (AW Nov. 24, New 3-D radar, 
which will replace separate surveillance and height-fnder radars now used on 
AEW aircraft, was developed under Wright Air Development sponsorship 


a 
>» Dd). 


P In first test firing of the Martin Co.’s Titan intercontinental ballistic 
missile, presently scheduled for late this month from Cape Canaveral, Fla., 
booster stage only will be tested. Second stage will be a dummy. Air Force 
believes Titan will have use as a penetration weapon even after the advent 
of the follow-on Minuteman program because of its much larger payload. 


> North American Rocketdvne’s 1.5 million Ib. single-rocket thrust cham- 
ber, designated the F-1, would have a running time of approximately 150 
sec., propellant flow rates from 5,000 to 6,000 Ib./sec. Over-all length 
of the unit would be about 15 to 19 ft. long—including combustion chamber 
and nozzle but without asscciated pumps and plumbing—with the nozzle 
mouth diameter almost the same size 


> Slightly less than 4,000 missiles, exclusive of air-to-air types, are scheduled 
for manufacture in the U.S. in 1959. Boeing Bomarc production apparently 
will be heavily emphasized during the next two years. 


> Later versions of the 2,000 Ib. thrust General Electric J85 turbojet engine 
have been modified to include an additional compressor stage for a total 
of eight. New compressor is designed to give engine its target pressure ratio 
of 7-1 which had not been reached with the original seven-stage design 


> Convair is developing a capsule escape system as part of the work by an 
industry escape system committee. Unit also will be proposed for use in 


Convair B-58 bombers. 


Air Force intercontinental ballistic missile site is 
scheduled to begin early next vear at Forbes AFB, Kans. Technical design 
of the $30 million facility will be under the Air Force Ballistic Missile 
Division; actual construction will be conducted by Army Corps of Engineers 
Other ICBM sites are scheduled for Vandenburg AFB, Calif.; Francis F 
Warren AFB, Wvo.; Fairchild AFB, Wash.; Lowry AFB, Colo., and Offutt 


AFB, Nev. 


> Construction of a sixth 


> Launching sites for later versions of the Atlas intercontinental ballistic 
missile will be “toughened” through the use of concrete and steel revetments 
as defensive measures. Early versions of the Atlas will be fired from soft 
sites, which provide relatively little protection for the missiles in above- 
ground launching stands. Completely hardened, underground sites are 
planned for the Titan and Minuteman. 
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Automatic checkout equipment is a project of J. G. Ferguson, 
Senior Staff Engineer, Stavid Engineering, Inc. ernan stave 
PROJECTS INCLUDE: 


Shipboard and Submarine 
Antenna Systems 


Mr. Ferguson has specialized in the development of frequency standards for 
Loran and other navigation systems, field transmission measuring apparatus, 
cathode ray tube displays, and many other test and measuring devices for 
electronic equipment. His current work at Stavid is to develop equipment for Electronic Countermeasures 
reliability studies and automatic testing of electronic systems. Mr. Ferguson is Equipment 

one of a team of Stavid scientists and engineers who are applying their knowl- Anti-Missile Systems 


edge ...from concept through production ...to projects of major importance 
High Power Air Search 
to the defense and progress of our country. 
Radar System 


In Stavid’s objective engineering atmosphere, scientific, development and Radar Toss Bombing System 


manufacturing teams are producing a wide range of electronic systems for all 

ea : ' : Missile Guidance Systems 
branches of the military. A typical project is the development of an Airborne 
Search, Bombing and Terrain Clearance Radar System. 


STAVID Engineering, INC. Prinneis, v» sore; 


LANCE Weapon System 




















Defense Budget Battle 


Department of Defense Fiscal 1960 budget was duc 
to be presented to President Eisenhower over last week- 
end at his Augusta, Ga., golfing retreat by Defense Secr« 
tary McElroy and his entourage. Bureau of the Budget 
has taken the strongest hand in post-war history in chop 
ping specific military programs by name. Budget Bureau 
normally gives military services a fiscal ceiling and al 
lows them to allocate money for projects within the 
services. Now, however, Budget Bureau is ordering spc 
cific projects cancelled by the military. 

Among the programs already scrapped are the $140 
million voted by Congress specifically for development 
of a better strategic airlift and the Convair F-106 super- 
sonic all-weather interceptor program. Still marginal, 
with a Budget Bureau veto but a strong Defense Depart 
ment rebuttal, are the North American B-70 and F-108 
Mach 3 bomber and interceptor development programs 
and the Convair B-58 Mach 2 bomber production pro- 
gram. Present plans call for Mr. McElroy and his deputy, 
Donald Quarles, to do the major Fiscal 1960 budget 
presentation before Congress, keeping military leaders in 
the Pentagon and producing them only on specific re- 
quest from Congress. 


Military Procurement Law 


At the same time, both Sen. Lyndon Johnson (D-Tex.), 
Senate majority leader, and Perkins McGuire, Assistant 
Secretary of Defense for Supply and Logistics, say they 
favor a review of the military procurement law by the 
new Congress with the primary objective of cutting lead 
time to expedite advanced weapon development and 
production. 

Legislation, introduced in the past session and duc 
to be reintroduced in the new session by Sen. Leverett 
Saltonstall (R-Mass.), aims to accomplish this by estab 
lishing performance specifications, encouraging fixed-price 
and incentive-type contracts and exempting such con 
tracts from renegotiation (AW Aug. 18, p. 26 

Johnson had endorsed the objectives of the Saltonstall 
bill. He stated in a letter to Saltonstall that congressional 
testimony has made it abundantly clear that steps must 
be taken to improve procurement procedures if modern 
weapons are to be obtained at the earliest possible timc 
Jchnson said he hopes the new session will produce 
legislation that “will go far toward eliminating the 
obstacles which delay the early procurement of neces- 
sary defense items.” 

McGuire wrote Saltonstall: “We are vitally 
in progressive procurement legislation and especially in 
methods for reducing the lead time required for devel 
oping and producing new military weapons systems 

Saltonstall’s legislation reflects the views of J. Sterling 
Livingston, professor of business administration at Hat 
vard Graduate School of Business, and Frank Pace, 
president of General Dynamics Corp. 


Divided Opinion 


Sentiment to the Saltonstall procurement bill in other 
quarters is divided: 
e Strategic Industries Assn. endorses the bill's provisions 
to encourage competitive negotiation as an alternative 
to advertised bid contracts and to exempt incentive typ« 
contracts from renegotiation. Other small business inter 


interested 


Washington Roundup 





ests, however, charge that the bill’s policy of expanding 
weapons system type procurement “will virtually elimi- 
nate small business from military procurement.” 

e Thomas Coggeshall, chairman of the Renegotiation 
Board, will oppose watering down the renegotiation law 
by exempting fixed-price and incentive-type contracts. 
Robert Dechert, general counsel, has indicated that De 
partment of Defense will firmly 
position. 

e U. S. Chamber of Commerce will give general industr 
support to Saltonstall’s measure. The Chamber opposes 
the bill's provision which 


support ( ogg¢ shall’s 


requires’ prime contractors 
to give preferential treatment to small businesses in the 
award of subcontracts but is not expected to make an 
open fight against it. Existing law simply states a policy 
cf preferential small business treatment, but is not 


mandatory 


Vandenberg: Briefly Opened... 


Launch of a Douglas Thor intermediate range ballistic 
missile inaugurating the operation of Vandenberg AFB, 
Calif., will be an open shot, according to Murray Snyder, 
Assistant Secretary of Defense for Public Affairs. Initial 
launch is scheduled to take place over the Pacific Missile 
Range early this month. It will be launched by a crew 
from the 704th Strategic Missile Wing and will be the 
first ballistic missile fired from the West Coast. In addi 
tion to launches conducted by Strategic Air Command, 
other projects assigned by the Advanced Research Proj 
ects Agency and NASA will be conducted at Vandenberg 


end the naval missile facility, Pt. Arguelio, Calif 


... But Tight Security Planned 


Despite plans for a public inaugural shot, present plans 
call for a tight security lid to be clamped on the Pacific 
Missile Range-Vandenberg complex This was empha 
sized last week bv Rear Adm. Jack Monroe, range 
commander of PMR. Monroe cit e ease of main 
taining chief advantages of the 
location of the Arguello and 
at Vandenberg and said there 


g would be 


secrecy as one of the 


naval missile facility 


announcement of what missiles 
complex, when they are fired 
failures Wi 


wailable to Russia th 


cerning success OI 
to make 
which has been published in the pa 
whose Pacific Missile Range organiz 
sibility for security on launchings 
AFB, also said he expects the Pacifix 
1 larger operation than the Atlant 
Canaveral, Fla 

He added that PMR will in 
either the Atlantic range or the W 


but will « mmplement then 


rang¢ 


Hazardous Contracts 


The President will urge Cong 
wuthorizing Department of Defens« 


tractors working on hazardous produ 


Department asked for the legislation tl veal 


Armed Services committees failed t n the measur 


There already is authorization i! inifv contractors 


} 
on military rescar I 1¢ pment contracts 


working pn 
Washington staff 
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AVIATION WEEK ARTIST’S conception of Soviet nuclear-powered bomber shows large nuclear powerpiants suspended from pods mid- 
way under delta wing; conventional turbojets with short takeoff afterburners on wingtips, and 195-ft. fuselage to aid in radiation protection. 


26 AVIATION WEEK, December 1, 1958 


























AVIATION WEEK ARTIST’S conception of how Soviet nuclear-powered bomber prototype looks in three-view. Note bicycle main land 
ing gear with outriggers folding up into wing from wingtip and tin high-speed airfoil. Nuclear powerplant air intakes are approximately 


6-ft. in diameter. 


nuclear powerplants and additional shielding protecting crew compartments 


Soviets Flight Testing Nuclear Bomber 


Atomic powerplants producing 70,000 Ib. thrust 


are combined with turbojets for initial operations. 


Washington—A nuclear-powered bomber is being flight tested in the 


Soviet Union 


Completed about six months ago, this aircraft has been flying in the 


Moscow area for at least two months 


It has been observed both in flight 


and on the ground by a wide variety of foreign observers from Communist 


and non-Communist countries. 


In its initial flight testing, the new aircraft is powered by a combination 


of nuclear and conventional turbojet engines 
powerplants are housed in 36-ft.-long nacelles slung on short pylons 
These nuclear powerplants, with 6-ft.-diamete: 


midwav out on each wing 


air intakes and using small but high power reactors to replace t 


I'wo direct air cvcle nuclear 


ibout 


he combustion 


chambers in the turbojet cycle, produce about 70,000 Ib. thrust each 


They are supplemented by two con 
ventional turbojets installed in wingtip 
pods fitted with short afterburners to 
provide about 35,000 Ib. thrust each 
for takeoff performance. The 
tional, chemically fueled turbojets arc 
used primarily for safety purposes dur 
ing the early flight test program of the 
nuclear powerplants. In later versions 
of the aircraft, they may be retained 
for high-speed dash performance or re 
placed by two more nuclear powerplants 
ifter their reliability has been proved 
in flight 

lhe Russian nuclear-powered bomber 
is not a flving test bed in the sense 
that earlier U. S. Air Force and Navy 
programs had called for installing a 
nuclear powerplant in a conventional 
airframe such as the B-36 or Saunders 
Roe Princess fiving boat solely for test 
purposes. The Soviet aircraft is proto 
tvpe of a design to perform a military 


conven 
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uirborne alert 


continuous 
warning svstem and missile launching 
platform similar to the USAF CAMAIT 
which Convair and Lock 
heed are now making design studic 
AW Nov. 10, p. 37 The CAMAI 
mission was recently described in detail 


by Maj. Gen. Donald Keirn (see box 


pa 28 


mission as 


project for 


In its present configuration with both 
nuclear and conventional turbojets, th 
Soviet aircraft has a performance capa 
bility in the high 

> 


supersonic speed ranges with its rang« 


subsonic and low 
limited only by component life 
and crew endurance 

Che Soviet nuclear-powered plane ha 
a fuselage about 195 ft. long and a 75 
ft. wingspan 


engine 


The delta-tvp« 
sweptback on both leading and trailing 
edges. From an initial angle of 60 deg 
sweepback at the wing root, the leading 


wing 1S 


edge changes to about 55 deg. sweep 


Radiation shielding details are not available, but divided shielding concept is used with heavy shielding around 


Ihe 
the 

pl iced f 
This s sign 


pecint perform Tie. 


permits 
taining t 
li ; 


14 


iramcters ! case, the air « 
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SCHEMATIC DIAGRAMS from Soviet technical source on a direct air cycle atomic turbojet. 
Nuclear reactor is used in place of normal chemical fuel combustion chamber with air and 
compressor shaft passing directly through reactor. 


becomes a uniflow duct where the air- 
flow through the engine is at all times 
parallel to the engine axis in a straight 
line so that hydraulic resistance is at a 
minimum. 

“The air is heated directly in the 
reactor without an intermediate heat 
transfer agent. This simplifies the de- 
sign and eliminates excessive heat loss. 
However, this design which is simple in 
principle, is exceedingly difficult to 
realize. The shaft connecting the tur- 
bine with the compressor has to pass 
through the reactor. Cooling the shaft 
under these conditions becomes a difh- 
cult, and actually the key, problem. 

“The point is that the shaft not 
only becomes heated as a result of heat 
transfer from the hot reactor parts but 
considerable liberation of heat occurs 
within the shaft itself due to scattering 
and absorption of neutrons and gamma 
rays by the shaft material. So much 
heat is liberated in the shaft that 
cooling of the shaft changes from a 
simple engineering matter to a complex 
problem whose solution will govern 
the very possibility of developing an 
atomic turbojet engine on the basis of 
this ‘simplest’ design.” 

‘his direct air cycle nuclear power- 
plant represents the same approach 
pursued by the Aircraft Nuclear Pro- 
pulsion Department of General Electric 
Co. under USAF and Atomic Energy 
Commission sponsorship since 1951] at 
facilities in Evendale, Ohio, and Arco, 
Idaho. 

D. R. Shoults, general manager of 
the GE nuclear propulsion program, 
reported that actual operational tests 
at the ARCO facility had “proved the 
feasibility of a direct air cycle aircraft 
propulsion system and demonstrated its 
performance.” The Shoults report was 
made in a paper prepared for the 
Second United Nations International 
Conference on Peaceful Uses of Atomic 
Energy held last September in Geneva, 
Switzerland (AW Sept. 22, p. 55). 

He described the results of operating 
heat transfer reactor experiment No. | 
(HTRE-1) during more than 100 hr. of 
turbojet running on nuclear power with 
out “any failures of anv sort”. 
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Shoults also reported that HTRE-1 
determined the following: 

e Integrated performance of the reactor 
and turbojet engine in the powerplant 
system. 

¢ That overheating in portions of the 
reactor would not lead to local flow 
starvation and progressive overheating. 
e Integrity and life of key components 
of the system. 

e Ability to carry out extensive remote 
handling of radioactive components. 

¢ Control response of the reactor and 
its relationship to turbojet engine con- 
trol. 

e Unanticipated problems and their 
possible solutions. 

The approach to flight testing nu 
clear-powered aircraft both in this 
country and in the Soviet Union calls 
for initial operations on conventional 
chemical fuels to prove out aircraft 
systems and familiarize the crew with 
operational techniques. However, even 
in operational use of a nuclear-powered 
military aircraft, nuclear powerplants 
may be operated initially on chemical 


fuel until the reactor temperatures arc 
sufficiently high for full power opera 
tion. Then esied fuel combustion 
can be phased out and the turbojet per- 
mitted to operate on nuclear power 
alone. Similarly, on return from a mis- 
sion the reactors would be shut down 
some distance from destination, with 
the return to base and landing again 
made on chemical fuels. For this type 
of operation, a chemical combustion 
system also must be incorporated in the 
nuclear powerplant package. 


Powerplants Flight Tested 


Although much of the early flight 
testing of the Soviet nuclear aircraft has 
been conducted on conventional fuel 
the nuclear powerplants have definite]; 
been tested in the air. Fission of one 
pound of uranium 235—most frequently 
mentioned in Soviet technical literature 
along with plutonium 239 as an air- 
borne reactor fuel—will liberate about 
the same amount of energy as the burn 
ing of 1,700,000 Ib. of gasoline. 

There is no specific information avail 
able on the types of shielding employed 
on the new nuclear-powered aircraft but 
recent Soviet technical literature has 
been studded with brief but positive 
references to a major “breakthrough” in 
shielding techniques. Soviet technical 
literature emphasizes the concept of di 
vided shielding with heavy use of stain 
less steel in the engine and aircraft 
structure to provide containment shield 
ing for neutron radiation and another 
tvpe of shielding protecting the crew 
quarters from gamma radiation. The ex 
treme length of the aircraft fuselage also 
would be aimed at maximum separation 
of crew from the radioactive engines 

The podded installation is best suited 





Nuclear Plane’s 


becomes apparent. . . . 


permit attack by long-range missiles. 


of nuclear propulsion. . 





Washington—“Imagine a fleet of ‘enemy’ high speed aircraft continuously patrol- 
ling the airspace just outside our early warning net capable of air launching a 
devastating missile attack against our hardened installations. Through a consideration 
of these capabilities, combined with those possessed by the intercontinental range 
ballistic missile, the degree of possible future threat of surprise attack immediately 


“An ideal airborne alert manned aircraft system must carry a large payload and 
remain on nomadic patrol for extended periods of time in various areas of the 
world. It must maintain continuous communication with appropriate headquarters 
and be capable of instantaneous reaction with air launched missiles. When required, 
the system should be capable of following up the missile launching phase with a 
low-level high-speed penetration of the enemy's heartland in order to seek out and 
destroy hardened targets or targets whose locations are not sufficiently well known to 


“The combination of these features can best be achieved through the application 
. Such a system may be similar in weight and size to the 
B-52 and be capable of carrying a heavy payload on extended endurance mission. 
Because of its endurance, varying armament load and high speed capability at 
minimum altitudes, its operational versatility would be outstanding. . . . But perhaps 
even more important is its inherent operational flexibility for meeting various limited 
war and peacetime situations.”—Maj. Gen. Donald J. Keirn USAF deputy chief of 
staff for development for nuclear weapons. 


Military Mission 








AVIATION WEEK, December 1, 1958 











U.S. Nuclear Powered Aircraft Program 


© 1946—Nuclear Energy Propulsion for Aircraft program 
(NEPA) organized under Air Force contract with Fairchild 
Engine & Aircraft Co. project manager at Atomic Energy 
Commission’s Oak Ridge, Tenn., laboratory. Purpose is to 
study feasibility of applying nuclear power to aircraft and 
develop components for such a system. Consultants from air- 
craft engine manufacturers and universities particpate. 

© 1948—Lexington committee, primarily Massachusetts Institute 
of Technology professors, called in by AEC to study NEPA 
program. Recommend continuance of project. 

© 1949—Oak Ridge AEC laboratory establishes nuclear aircraft 
propulsion research program. 

© 1949—Technical Advisory Board reviews NEPA program, 
recommends continuance. 

e 1950—Fairchild top management change and company is 
relieved of NEPA project. 

© 1950—Divided shielding concept developed and NEPA 
project again approved by a review technical committee. 

@ 1951—USAF concludes NEPA had demonstrated feasibility 
of nuclear propulsion of aircraft. 

@ 1951—May, General Electric organizes aircraft nuclear propul- 
sion program as part of its Aircraft Gas Turbine Division under 
USAF and AEC contract. 

© 1951—May, Pratt & Whitney gets USAF contract to explore 
closed cycle nuclear powerplant. 

© 1951—Fall, GE gets approval for development of direct air 
cycle type nuclear powerplant. 

© 1952—Spring, GE begins work to develop experimental nu- 
clear powerplant to be tested in B-36 with flight date projected 
for 1956. GE aircraft nuclear propulsion project becomes a 
separate department and begins work on six-day week. 

© 1953—Spring, Convair makes first test aircraft equipment in 
radiation environment. 

@ 1953—May, Pratt & Whitney Aircraft gets AEC backup con- 
tract on USAF closed cycle work. 

@ 1953—Spring, Charles E. Wilson, Secretary of Defense, de- 
cides to cancel Convair-GE aircraft nuclear propulsion program. 
GE program retained by USAF Secretary Harold Talbott’s diver- 
sion of unallocated funds to project. 

© 1953—Fall, ground test reactor, first of its type outside AEC, 
designed and built by Convair and put into operation. 

@ 1954—USAF cancels B-36 nuclear engine test program. AEC 
continues support of GE program on limited scale. GE program 
with HTRE-1 goes back to system development with X-39 
engine aimed at high-performance nuclear powerplant system 
to be operational in 1956. 

© 1954—Fall, aircraft shielding test reactor, first flying reactor 
built and designed by Convair, put into operation. 

@ 1954—USAF develops WS-125A nuclear bomber program 


aimed at high subsonic cruise bomber with supersonic dash capa- 
bility. Pratt & Whitney and General Electric are engine con- 
tractors and Convair and Lockheed airframe contractors. 

© 1955—Navy begins nuclear-powered seaplane studies 

© 1955—September, first operation of a reactor in the air 
aboard a B-36 modified by Convair. 

© 1955—October, engine-airframe company teams for system 
WS-125A selected by Air Force. GE and Convair as one team, 
Pratt & Whitney and Lockheed the other. 

© 1956—January, GE successfully rates X39 turbojet engine 
with nuclear reacter in HTRE-1 for successful operation on 
nuclear power. 

© 1956—Spring, USAF plans construction of 10 kilowatt test 
reactor for aircraft materiels testing at Wright Field, Ohio. 

© 1956—September, National Advisory Committee for Aero- 
nautics begins construction of nuclear test reactor at Lewis 
Flight Propulsion Laboratory, Cleveland. 

© 1956—September to January, 1957, GE operates HTRE-1 
with turbojet engine running 100 hr. on nuclear power without 
failure of any kind. 

@ 1956—Fall, USAF cancels WS-125A_ program. 
development continued with no specific aircraft goals. 

@ 1957—May, Pratt & Whitney completes Connecticut Aircraft 
Nuclear Engineering Laboratory (CANEL) at Middletown, 
Conn., under AEC contract. 

@ 1957—June, Soviet Union ground tests nuclear aircraft power- 
plant system. 

© 1957—August, USAF cancels Pratt & Whitney closed cycle 
engine development contract. CANEL cuts operations to greatly 
reduced scale. AEC continues support of P& WA program on 
small scale. 

© 1957—Fall, General Electric proposes accelerated program 
aimed at getting flying test bed with nuclear powerplant into 
air as soon as possible. 

@ 1958—March, President Eisenhower informs Congress there 
is no urgency in nuclear aircraft propulsion program, rejects 
accelerated program and authorizes continued low budget devel- 
opment program. 

© 1958—June, USAF proposes CAMAL nuclear-powered aircraft 
program to develop continuous airborne alert, missile launching 
and low-level penetration mission 

@ 1958—July, Navy gets funds to conduct feasibility study 
of a nuclear-powered aircraft using Pratt & Whitney engines. 
@ 1958—August, first flights of Soviet nuclear-powered bomber 
prototype are observed in Moscow region. 

@ 1958—December, Air Research and Development Command 
scheduled to analyze Lockheed and Convair CAMAL design 
studies preliminary to possible award of prototype construction 
contract. 


Powerplant 








to the direct air cycle type nuclear 
powerplant since its operation makes 
the entire turbojet engine radioactive. 
The pod would facilitate engine removal 
by remote control for ground radiologi- 
cal safety and make replacement of the 
powerplants relatively simple. 

Taking a nuclear-powered military 
aircraft from the early flight test stage, 
through which the Soviet aircraft is now 
passing, to a fully operational capability 
for both airborne early warning and 
missile launching capability probably 
will require at least 18-to-24 months. 
A nuclear powered aircraft requires ex- 
tensive testing for other flight opera- 
tional subsystems other than the power- 
plants and their operation under varying 
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degrees and different types of radio 
activity. 

The current Soviet milestone in test- 
ing nuclear powerplants in flight in a 
military prototype is the result of a 
high-priority and financially well sup- 
ported program stretching back through 
nearly eight vears of research and de 
velopment. 

High priority for the nuclear aircraft 
program was assigned during the cur- 
rent Sixth five-vear program which be 
gan in 1956 and will end in 1960. Dut 
ing the past few vears, Soviet technical 
and popular publications began a steady 
crescendo in their coverage of atomic 
aircraft powerplant developments in ad 
dition to marine atomic powerplants for 


icebreakers, submarines and surface ves 
sels 

This similar type of 
build-up has preceded every new major 
Soviet technical achievement, includ 
ing the intercontinental ballistic missile 
and the Sputniks 

As long as a vear ago, there were brief 
but specific mentions in the Soviet tech 
nical press of successful ground testing 
of atomic aircraft powerplants. Recent 
speculative stories in the Soviet popular 
press suggest conditioning the Russian 
people to an announcement of a spec 
tacular achievement by an atomic 
powered aircraft in the near future 
probably a nonstop, non-refueled flight 
around the world 


publication 
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F-108 Avionic Contract Awarded 
In Hotly Contested Competition 


Washington—Hotly contested com- 
petition to select a contractor to de- 
velop the Mission & Traffic Control 
avionic subsystem for the F-108 Mach 
3 interceptor was won last week by a 
team headed by the Federal Division of 
the International Telephone & Tele- 
graph Corp. after Air Force rejected the 
first choice submitted by North Amer- 
ican Aviation—Collins Radio Co. 

In telegram received by at least two 
of five avionics manufacturers and teams 
that competed, North American said 
that procurement of this subsystem 
from International Telephone & Tele- 
graph Corp. “would be to the best in- 
terest of the weapon system program.” 

North American’s first choice for F- 
108 flight control subsystem contractor 
also has been disapproved by Wright 
Air Development Center, acting as tech 
nical adviser to Weapon System Project 
Office, and the matter has not vet been 
resolved. 

The F-108 award also gives Inter- 
national Telephone & Telegraph (ITT) 
a possible edge in competition for the 
Mission & Traffic Control subsystem 
for North American’s B-70 Mach 3 
bomber. 

Mission & Traffic Control, is similar 
to earlier communication-navigation- 
identification (CNI) package but also 
includes additional functions. 

On the other hand, North American 
might recommend another contractor 
for the B-70, many of whose Mission & 
Trafic Control subsystem elements will 
be functionally similar to the F-108, in 
order to have a backstop for both pro- 
grams. 

Action of WADC in disapproving 
two of North American’s F-105 selec 
tions focuses attention on a problem 
arising from source selection by weapon 
system managers that is causing some 
concern within the industry. Subsystem 
bidders supposedly are told not to sub- 
mit their presentations to WADC 
Laboratories or other Air Force per- 
sonnel while the weapon system mana- 
ger is making his evaluation. 


Adhered to Policy 


One company, not involved in the 
F-108 program but bidding for a B-70 
subsystem, says it has adhered to this 
policy and has not sought to advance its 
cause behind the scenes with WADC 
Laboratories, although it fears com- 
petitors may have done otherwise. If 
the F-108 establishes a pattern of the 
future, this spokesman says his com- 
pany may be forced into behind-the- 
scenes efforts to match its competition 
cfforts. 

Maj. Victor R. 


Gen. Haugen, 
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WADC director of systems manage- 
ment, told Aviarion Week Air Force 
policy on this subject has never been 
ut in print, either to industry or to 
VADC Laboratories. He adds that it 
might be well to do so in order to clear 
the air. 

WADC’s Communication & Naviga- 
tion Laboratory disapproved of North 
American’s selection of Collins Radio 
Co. because of its desire “‘to make fullest 
use of Air Force sponsored develop- 
ments and to achieve maximum stand- 
ardization,”’ according to two Air Force 
spokesmen. 


Crux of Matter 


Crux of the matter appears to be the 
high frequency (HF) data link system 
which Collins proposed to use. Hughes 
Aircraft Co. is developing a new HF 
voice and data link communication 
system under sponsorship of the Com- 
munication & Navigation Laboratory. 
The winning International Telephone 
& Telegraph proposal included use of 
the Hughes system. Collins proposed to 
use its own single sideband system de- 
veloped under Rome Air Development 
Center sponsorship with an HF data 
link developed under Navy and Army 
sponsorship. 

Collins declined to comment, appar- 
ently for fear of hurting its chances for 
the B-70 Mission & Traffic Control sub- 
svstem. It is known, however, that 
Collins has been primarily a Navy 
avionics supplier in the past and has had 
difficulty cracking the Air Force market 
for airborne communication and navi- 
gation equipment. Company is build- 


Navy Terminates 


Washington—Navy last week cut its 
order for Martin P6M Seamaster jet 
seaplanes from 24 to a total of 14 air- 
craft in one of the first concrete evi- 
dences of Administration plans for a 
tight Fiscal 1960 defense program. 

A Martin Co. spokesman said the re- 
duction in the Seamaster program prob- 
ably will bring production of the air- 
craft to a halt within 10 to 11 months 
and force the company to lay off around 
6,000 employes. 

Present Navy development contracts 
do not include any other high-speed sea- 
planes. Virtual end of the Seamaster 
program also narrows the number of 
weapon delivery systems available to the 
U. S. 

Concept behind the Seamaster was to 
have a large, long-range, transonic sea- 
plane which would be capable of high- 
speed minelaying as well as bombing 


Communication-Navigation- 
Identification package for the Republic 
F-105, but this was sold directly to Re- 


ing the 


public Aviation. The Collins AN 
ARC-58 airborne single sideband set 
was sold to Rome Air Development 
Center as part of an over-all package 


that included considerable ground 
cquipment. 
Air Force spokesmen say WADC 


made it clear to North American that 
the F-108 Mission & Trafic Control 
package should be compatible with the 
HF digital data- link system being de- 
veloped by Hughes, which Air Force 
hopes to use on a variety of aircraft. 
One spokesman says the specifications 
North American sent out to bidders also 
made this point. 

In any case, Collins chose to bid its 
own HF voice and data link system, 
which it apparently believed to be pre 
ferable to the one under development 
bv Hughes. 

When WADC vetoed the Collins 
selection, its engineers were invited to 
make a technical presentation to th« 
Communication & Navigation Labora- 
tory and Weapon System Project Office 
personnel to try and convince them of 
the superiority of the Collins approach. 
This failed, although an Air Force 
spokesman concedes that Collins had 
an uphill battle against an Air Force 
sponsored development. 

A spokesman for WADC’s Flight 
Control Laboratory says the question of 
using Air Force sponsored develop- 
ments is not involved at all in its veto 
of North American’s contractor choice. 
He points out that Flight Control Lab 
oratory sponsors only a small fraction of 
the total development efforts carried out 
by industry and that it is eager to use 
the best techniques and ideas, regard- 
less of where or how developed. 


P6M Program 


and could operate from floating bases 
in the open sea. 

Six YP6M aircraft powered by four 
10,000 Ib. thrust Allison J71 turbojets 
have been delivered and eight PoM-2 
Seamasters powered by 15,000 Ib. thrust 
Pratt & Whitney J75s will be produced 
before the contract is terminated. These 
14 aircraft will be operated together as 
a squadron. 

The first six developmental aircraft 
cost $175,593,180; the last eight ar 
covered under a $114,445,062 contract 
originally calling for 18 aircraft. ‘This 
figure will be reduced somewhat in ter 
mination negotiations. 

Two Seamasters were lost during its 
development program, the first with a 
loss of four lives. In the second crash, 
the crew of four left the aircraft safel 
during an inside loop at nearly maxi- 
mum speed. 
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Air Force’s GAM-72 Quail turbojet decoy missile developed and manufactured by McDonnell Aircraft Corp. has been launched from 
Boeing B-52 and B-47 bombers and recovered by parachute. Quail underwent captive and glide flight tests at Holloman AFB, N. M. 


McDonnell Unveils Quail GAM-72 Decoy Missile 


Quail’s size is limited by the dimensions of the bomb bays in which it is designed to be carried. Upper vertical tail surfaces (left) are 
hinged to reduce height while in bomb bay. Spike antennas projecting from wing leading edge may be for electronic countermeasures. 


Quail planform is shown in forward and aft views. Powerplant is missile version of General Electric J85; aircraft version is rated at 
2,450 Ib. thrust at sea level. Unusual engine air intake design may be to achieve optimum air ingestion during drop from bomb bay 
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MOCKUPS of two GE capsule designs show similarities in configuration to GE's nose cones for ballistic missiles. Capsule at left is for two 
men. Mockup at right represents a GE approach to the NASA Man-in-Space program. 


Space Technology 





North American, GE Make Joint Manned 


By Evert Clark 


Washington—General Electric Co. 
and North American Aviation Inc.— 
competitors in a recent Air Force man- 
in-space capsule study—have teamed up 
in an effort to win the manned satellite 
competition now being held jointly by 
National Aeronautics and Space Admin- 
istration and Advanced Research Proj- 
ects Agency 

New details of General Eléctric’s sat- 
ellite design concepts were revealed by 
Hi. W. Paige, general manager of the 
company’s Missile and Space Vehicle 
Division, in the Redding Lecture deliv- 
ered at Franklin Institute. 

These concepts grow out of GE’s de- 
velopment of the Atlas and Thor nose 
cones; two years of study of manned 
versions of these re-entry bodies; experi- 
ence with the radio system that guides 
the Atlas, which is the most likely 
launching vehicle for the NASA cap- 
sule; familiarity with recovery of nose 
cones at sea, and the Air Force Phase 
I capsule study, which was allowed to 
expire when NASA took over the man- 
in-space program. 
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Although NASA's specifications are 
quite detailed, and restrict contractors 
to a specific approach (AW Nov. 24, p 
28) that will differ from the studies 
made by miany of the competing com 
panies over recent months, many of 
GE’s design parameters are close 
enough to the capsule NASA is seeking 
to be of interest. 


Highlights of Plan 


Highlights of GE’s approach as de- 
tailed by Paige indicate that 
¢ Launching from Cape Canaveral, Fla., 
probably will be to the northeast since 
this would put the first six or seven orb- 
ital cycles in the vicinity of the U.S. 
and considerably increase chances of a 
landing on or near the continent, 
“greatly facilitating the search and re- 
covery problem.” All missile launches 
have been to the southeast along the At- 
lantic Missile Range, but lunar probes 
and some satellites have been launched 
in more northerly directions. Southeast- 
erly launch would give only two orbital 
paths in the vicinity of the U.S. early in 
the flight 

Although _ the 


northeasterly angle 


would require “new range facilities and 
re-orientation of missile guidance sta- 
tions,” Paige said it “may well be worth 
the expense.” 
e Impact dispersions can be held to 
less than 100 mi. and sweep 
widths of more than 100 mi. are pos- 
sible, giving ‘‘an extremely high prob- 
ability of successful location of the 
capsule and its occupant within 24 hr 
after return to earth.”” NASA’s mini- 
mum time requirement for the capsule 
to stay afloat is ]}2 hr 

Fleet of ships and planes would be 
used for search and location. Although 
this is a more ambitious undertaking 
than that used for nose cone recovery, 
Paige said “the design approach taken 
will be one to emphasize man’s safety.” 

Problems of location and recovery 
“are well in hand,” he said. “We have 
repeatedly performed successful flight 
data recoveries with our (Atlas and 
Thor) data recovery capsule.” 
e Stringent preflight program of quali- 
fication and reliability testing will 
precede launching of man. This will in- 
clude drop tests, uipact tests, environ- 
mental tests, etc., and will “be more 


search 
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CONSOLE of variable drag capsule mockup is demonstrated to Maj. Gen. Ben I. Funk, USAF deputy director-ballistic missiles, AMC. 
Seat is contour-molded to pilot, adjusts to supine position (right). Note Maj. Gen. Funk’s hand on control lever (left 


OVER-ALL view shows variable drag capsule mockup under study by GI 


Satellite Bid . 


stringent than on any program of the 
past or present.” 
e First flights probably will be ballistic 
trajectories short of orbit and carrving 
animals to prove out the system. First 
orbital flights will be with complete, 
but unmanned, systems. 
¢ Pure ballistic, high-drag shape has 
been chosen because it offers the high 
est reliability and safety, since there is 
not yet any assurance that a pilot can 
control glide or variable drag vehicles in 
space and on re-entry. Later vehicles 
will be glide or variable drag shapes, be- 
cause they offer maneuverability. High 
drag ballistic shape also offers the fast- 
est approach from the standpoint of 
hardware development 

Pure ballistic design has the disad- 
vantage of higher accelerations on both 

entry and emergency escape during 
launch, but the gravity loadings are 
within tolerable limits if re-entry angle 

proper. Angle of 2.8 deg., for exam 
ple, limits acceleration to just above 
2G 

Severe design condition comes from 
the need to shield the occupant from 
hearing. For a three degree angle, for 











MAPS compare number of early flight orbits across U.S. with a northeast launch (left) and a southeast launch (right) 


Northeast 


launch would require radical reorientation of tracking facilities and added expense, but enhanced recovery opportunities are proposed as 
justifying the cost. Both use Cape Canaveral, Fla., as the launching site. 


instance, total heating at the nose of 
one GE design is 7,500 Btu/sq. ft. 
and peak rate of heating was 100 Btu 
sq. ft./sec. 

General Electric studies favored firing 
a retrorocket downward and backward 
from the direction of flight to get the 
satellite out of its 100-125 mi. circular 
orbit and onto a re-entry trajectory. 

Imparted velocity of this rocket and 
the proper firing angle are of funda- 
mental importance, Paige said, since 
they influence range from the time of 
fring to time of impact, and disper- 
sion of the impact. 

Larger retrorocket decreases disper- 
sion and range, but increases peak G- 
load. The 12G peak which is currently 
considered “to be uncomfortable but 
tolerable” on a well-supported man lim- 
its imparted velocity to 1,500 fps. This 
imparted velocity plus the proper firing 
angle would give a range to impact of 
2,000 naut. mi. and a dispersion about 





CUTAWAY of GE two-man capsule mockup 
shows seating arrangement of interior. This 
is the re-entry face of the capsule and the 
occupants have their backs to it. 
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the intended impact point of about 75 
mil. 

Design competition in which North 
\merican and GE engaged was for a 
“life-support system,” and was aimed 
at determining survival factors, such as 
tolerable G-loads, air and food require- 
ments, etc. Each company received in 
the neighborhood of a quarter of a mil- 
lion dollars on contract, and provided 
considerable funds of its own. Basic 
information from the Air Force studies 
has been made available to NASA 


Fairey Aviation Work 
Hurt by Order Lack 


London—Lack of aircraft orders and 
the need to spend more on research 
and development without government 
support has hurt Fairey Aviation Co.'s 
financial position considerably, Chair 
man and Managing Director Geoffre\ 
Hall said in his annual report. 

Subsidiary companies in Canada and 
Australia are showing good results, 
Hall said, and diversification into othe: 
industries, including nuclear power, 
marine engineering, plastics and ait 
photography is paying off. But unless 
more aircraft work is forthcoming—espe- 
cially from the government—Fairey will 
be forced to close down some plants, he 
added. 

Some of the company’s projects have 
finished due entirely to lack of interest 
and orders from the government, Hall 
noted. These include the Fireflash mis 
sile and the Delta-2 aircraft. Work in 
hand includes design and development 
of an anti-tank missile for the army and 
an order for one Rotodyne VTOL. 
Company also hopes to receive a Cana- 
dian order for its Ultra Light helicop- 
ter, he said. 

Referring to the Rotodyne project, 





Hall said the company had spent $1.5 
million on its development in the last 
year, and was setting aside a similar 
amount for general research and devel 
opment this year. 

Although Ministry of Supply has ap 
proved Rotodyne, Hall said, negotia 
tions for government backing have been 
protracted and “we cannot, after this 
long delay be entirely hopeful as to the 
outcome.” 

Unless the government provides some 
financing soon, “outside” backing will 
be necessary followed by manufacture 
of the Rotodyne in another countrv, he 
added. Kaman Aircraft Corp. is U.S 
licensee. 

Fairey declines to say how much it 
has asked from the government for the 
enture but industry observers estimat« 
the company would sink $5.5 million 
in it if the government would contribute 


$14 million 


Nozzles Formed By 
Plasma Arc Heating 


New York—Plasma arc temperatures 
to 15,000 deg. Kelvin are being utilized 
to fabricate solid propellant rocket 
nozzles and Jetevators, and to coat 
experimental nose cones with tungsten 
and other refractory materials. Devel 
oper of the process is the Linde Co 
Speedway, Ind., a division of Union 
Carbide Corp. 

In addition to high temperature 
missile applications, the plasma ar 
processes are said to have utility in the 
electronics field in forming tungsten 
grids and other cathode ray tube com 
ponents. The company claims that 
tungsten, molybdenum, zirconium, tan 
talum, platinum and other metals can 
be fabricated to any desired thickness 
to tolerances of +002 in. 
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Bid Reopening 

Washington—Reopening of bidding on 
a one million lb. thrust, single-chamber 
rocket engine mentioned recently by Ad- 
vanced Research Projects Agency Direc- 
tor Roy Johnson (AW Nov. 24, p. 26), 
apparently applies to building of the first 
engine. 

Rocketdyne Division of North Ameri- 
can Aviation Inc. is continuing to design 
the engine but reopening the bidding by 
National Aeronautics and Space Adminis- 
tration could mean another developer 
would be picked for prototype. 

Possibility that a reshaping of space 
programs under White House and NASA 
supervision will lead to cancellation of 
the only other announced booster in the 
million-Ib. area still exists. This is the 
cluster of eight Jupiter rocket engines 
being studied by Army Ballistic Missile 
Agency and Rocketdyne.. If ABMA’s 
space work is put under the jurisdiction 
of NASA, Navaho boosters might be sub- 
stituted for the Jupiter cluster. Three- 
barreled Navaho booster capable of de- 
veloping well over 400,000 Ib. thrust also 
could be clustered. 











Aircraft, Avionic Assns. 
Begin Wage Dispute 


Washington—Aircraft and electronic 
industry associations began a legal con- 
troy CTS\ over minimum wages here last 
week which will force the Labor De 
partment to rule whether electronic 
manufacturers are part of the aviation 
industry. 

Under present regulations, minimum 
wages paid by electronic companies 
doing defense business are about $1.60 
per hour or around approximately 30 
cents lower than the legal minimum in 
the aircraft industry. Aircraft firms 
contend that this minimum wage differ- 
cntial places them at a disadvantage 
when bidding against avionic firms for 
suidance system contracts and other 
automatic and semi-automatic equip- 
ment relating directly to aircraft and 
missiles. 

Aircraft Industries Assn. has asked 
that the Secretary of Labor use his 
authority to set minimum wages for 
government contractors granted him 
under the Walsh-Healey Act and to fix 
a uniform scale for virtually all com- 
panies engaged in aircraft and missile 
work. 

Electrical accessories such as mag- 
netos and sparkplugs are not included 
in the petition but guidance, navigation, 
control systems and related equipment 
are. 
The aircraft industry’s two biggest 
unions, the International Assn. of Ma- 
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chinists and the United Automobile 
Workers, also have submitted similar 
petitions to the Labor Department. 

Electronic Industries Assn. has count- 
ered with a proposal that the present 
ruling for the aircraft industry, estab- 
lished in 1950 by the Secretary of 
Labor, be continued. 

Major fear of the electronic industry 
is that a sudden 30 cent per hour in 
crease in minimum wages on govern 
ment contracts would bring overwhelm- 
ing pressure for wage increases in its 
commercial work. 


ARDC and Industry 
Study Space Designs 


Washington—Studies of seven gen- 
eral types of military space systems are 
being conducted by industry and Air 
Force’s Air Research and Development 
Command. 

Except for work already underway, 
such as space probes and the Dyna-Soar 
orbital bomber studies, ARDC cur- 
rently is limited in its military space 
work primarily to studies in support of 
Advanced Research Projects Agency or 
National Acronautics and Space Ad- 
ministration missions. Work ordinarily 
does not progress as far as weapon svs- 
tem design studies without approval by 
one or both of those agencies 

Space systems areas now under study 
in the joint industrv-ARDC approach— 
some funded by ARDC, some by in 
dustrv alone and some jointlv—are the 
following: 
© Strategic orbital system for operation 
near the earth. 

e Global surveillance system. 

e Twenty-four-hr. reconnaissance satel- 
lite. 

© Strategic lunar system for operation 
in the moon’s area, probably in a lunar 
orbit. 

@ Lunar observatory. 

© Strategic interplanetary system. 

e Satellite interceptor. 


News Digest 





Turboprop-powered early warning air- 
craft, designated W2F-1 is being devel 
oped for U.S. Navy by Grumman Air- 
craft at Bethpage, N. Y. The aircraft 
will be a replacement for the Grum- 
man WF-2 Tracer and will be powered 
by two Allison turboprop engines. 
W2F-1 will operate from carriers and 
will have considerably more range than 
the Tracer. Detection gear will be 
housed in saucer-shaped radome atop 
the fuselage. 


Novel parachute, with four sail-like 
eee cloth sections that spin like a 
helicopter rotor, has been developed by 


Pioneer Parachute Co. Vortex 
chute, designed for accurate air-drop of 
materiel and also as braking aid for jet 
planes, is being evaluated by armed 
services and two aircraft manufacturers 


ring 


American Machine & Foundry Co. 
has been awarded a $29,300,000 con 
tract by Ballistic Missile Division of Air 
Research and Development Command 
for design and development of Titan 
intercontinental ballistic missile under 
ground launching system (AW Sept 
15, p. 29 


Arsenal concept was criticized by 
Ernest R. Breech, chairman of the Ford 
Motor Co., at the annual Wings Club 
dinner in New York last week. Work 
able for simple weapons as rifles or am 
munition, the arsenal concept applied 
to more complex weapon systems could 
lead to technical stagnation, prolonged 


development delay and_ inefficiency, 
Breech said 
Grumman Aireraft has formed a 


space projects “task force” of top design 
engineers and research scientists brought 
together to study problems connected 
with space and its exploration 


British Navy has grounded Scimitar 
interceptor following a crash during a 
routine training flight. Pilot was ejected 
but received fatal injuries 


Capital Airlines last week announced 
plans to lease three Viscount 812 turbo- 
prop transports from Continental Air 
Lines for use in scheduled service be 
ginning Dec. 14, confirming an Avia 
rion Week report of last May 12 (p 
$5 Capital will operate the three 
aircraft on its New York-Chicago 
and Washington-Chicago routes. Lease 
contract will run from Nov. 28 to April 
25, with an option to renew at that 
time Aircraft configuration includes 
52 seats and a four-seat lounge. Cap 
ital’s name will be painted on the top- 
side of the fuselage but the plane will 
continue to carry Continental's insignia 





Thiokol Subroc Award 


Navy has awarded Thiokol Chemical 


Corp. a research and development con 


tract for main propulsion system of 
Subroc despite reported preference of 
prime contractor, Goodyear Aircraft 


Corp., for another propellant manufac 
turer. Award was made to Thiokol prin- 
cipally because of work on high energy 
solid propellants underway at company’s 
Elkton, Md., plant. Subroc propulsion 
unit is expected to be a high energy solid 
propellant rocket designed to conform 
thin configuration 
be fired through 


to long, of missile 


which will torpedo 


tubes. 
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Airline Strikes Portend Series of Battles 


Third-crewman issue gets first showdown in Eastern 
strike as labor troubles plague airline industry. 


By Glenn Garrison 


New York—Airline management and 
labor squared off last week in what 
threatened to be a series of battles over 
stalled and strike-ridden jet age contract 
negotiations. 

Eastern Air Lines, struck by its flight 
engineers last week in the first indus- 
try showdown on the third crewman 
issue, and also hit by a mechanics’ 
walkout the same day, was digging in 
for the long pull. It canceled its Dec 
| inaugural of Lockheed Electra service 
and was investigating ways and means 
for possible slowdown of additional 
Electra deliveries, suspension of con- 
struction projects and halting deliveries 
of various supplies. 

A strike threat bv National Airlines 
mechanics evaporated as the carrier 
and the union signed a new contract 
including pay raises totaling 44 cents 
over the three-year term of the agree- 
ment 

I'rans World Airlines svstem was still 
shut down at mid-week as a result of 
an International Assn. of Machinists 
strike Nov. 21 against the airline over 
wages. A federal mediator was in Kan 
sas City trying to find some solution 
to the impasse, and through him the 
union made a new offer 


Neither Eastern nor its engineers 
showed signs last week of softening 
their positions on the crewman issue, 
which was brought to a head by agree- 
ment between the airline and its pilots 
that flight engineers be pilot-qualified 
Che flight engineers believe that if they 
hold out for 15 davs, they will have 
Eastern in a position where it will have 
to give in. If it doesn’t, the engineers 
are prepared to go on as long as may 
1 spokesman indicated. 
issue fol- 
Presiden- 


be necessarv, < 
Eastern’s decision on the 
lowed recommendations of a 


tial Emergency Board. 
This issue poses a major threat to 
industrv labor relations, because there 


is apparently no solution that can rec- 
oncile the pilots’ and engineers’ posi- 
tions. Unlike the mechanics’ contract 
disputes over money, there appears to 
be little basis for negotiation. 

Eastern and the engineers went to 
court over the matter last week. ‘The 
airline seeks an injunction and also 
damages of $5 million plus $1 million 
tor every day the strike continues; the 
engineers seek to invalidate the Eastern 
agreement with its pilots. 

The crewman 
American Airlines last 
brink of a pilot strike, 
restraining order 


issue also brought 
week to the 
averted by a 


American got from a 


federal court. Hearing on the airline's 
petition for a permanent injunction was 
scheduled to be held last Friday. 
Eastern’s mechanics struck within an 
hour of its engineers, but the mechanics 
denied any cooperation even in the 
timing of the move. Eastern chapters 
of IAM, Flight Engineers International 
Assn. and Air Line Stewards and Stew 
ardesses Assn. have formed a council t 
aid each other in disputes with manag 


ment, but the mechanic's strike was 
over issues between their own union 
and Eastern, i.e., wages. The stew 


ards and stewardesses, the airline said 
were prepared to observe the picket 
lines of the other unions 

The Eastern council of the thre« 
unions was under consideration earlict 
this month as a model for an industri 
wide organization. The legislative sub 
committee of the AFL-CIO parent un 
ion called a meeting in Washington 
which was attended by representatives 
of the Transport Workers Union 
Brotherhood of Railroad Clerks, the 
air line pilots, flight engineers and mc 
chanics, representing a total of 80,00 
airline workers. 

The meeting was a counter-move to 
the six-airline pact between American 
Eastern, Capital Airlines, United Au 
Lines, Pan American World Airw 
and TWA, instituted several weeks ag: 
This agreement calls for payment t 
inv of these lines shut down by strik 


of revenues the others earn fro 








Viscount Displayed Behind Iron Curtain 


Vickers Viscount, carrying Continental Airlines markings, last month made static and flight displays for about 150 Polish government and 
aitline officials at Warsaw Airport, confirming Aviation Week forecast that a western manufacturer would attempt a sales penetration behind 
the Iron Curtain (AW Sept. 8, p. 47). Viscount 812, one of 13 being built for Continental, took a number of LOT Polish Airline officials 
on familiarization flights. Vickers-Armstrongs sales effort is in competition with Russia, which has been campaigning to get its turboprop 
and turbojet transports into service outside the USSR. 
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diverted business. It was evoked in the 
37-day Capital mechanics strike which 
ended after a wage agreement (AW 
Nov. 24, p. 37) and is a feature of the 
current strikes. Its legality, however, 
has not been established. 

Two local service carriers also were 
having strike problems last week. Stew- 
ardesses of Lake Central Airlines went 
out, but the airline continues full op- 
eration. West Coast Airlines mechanics 
set a strike deadline during the week 
but the dispute was settled without 
grounding the company’s aircraft. 

Lake Central's stewardesses are mem- 
bers of ALSSA, which is a subsidiary of 
the airline pilot's union. The pilots 
crossed picket lines, but the two unions 
were meeting last week to try and work 
out a solution which could be offered 
to Lake Central management. 

The striking mechanics are prepared 
for a long battle if necessary, but their 
situation varies on the local level. Dis- 
sidence has beem reported between 
groups within these locals. In the case 
of Capital Airlines, the negotiating com- 
mittee of the IAM local asked A. J. 
Hayes, president of the international 
union, to take over negotiations. Haves 
and Capital president David Baker per- 
sonally conducted the negotiations 
which led to the strike’s end. 

Complete unanimity does not exist 
among airline managements despite the 
mutual aid pacts. A number of air- 
line executives, for example, have pri- 
vately criticized Northwest Airlines for 
agreeing to a 4] cents increase with its 
local IAM chapter at a time when 
Capital was holding out in the thick 
of a strike for 38 cents. Final Capital 
settlement matched the Northwest 
figure. 

American's pilots cite four major 
issues in their strike decision, but the 
airline calls the crewman question the 
“key issue” in the situation. Others are 
money, rules governing working time, 
off time, and scheduling, according to 
the pilots. 

American, however, is basing its in- 
junction plea on the argument that 
Railway Labor Act procedures have not 
been exhausted in mediating the dispute 
and hence a strike would be illegal. The 
airline contends there has been no real 
bargaining yet on the contested issues. 

om solution to the third man issue 
that has been proposed by ALPA to 
several airlines is to provide a fourth 
man in the cockpit. The pilot’s union 
doesn’t mind the presence of a mechan- 
ic-qualified engineer as long as there is 
a third pilot among the crew. This 
would satisfy the pilot’s demand, made 
in the name of safetv, that three men 
capable of handling the controls be on 
duty in jet cockpits. 

It seems unlikely, however, that 
the idea of carrying a fourth crewman 
along for the ride would have the ef- 
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fect of attracting much airline support. 

“American and ALPA prepared for 
a meeting which had been scheduled 
for last Wednesday, and results were 
to have been reported at the hear- 
ing on Friday. The airline said the 
strike notification, which carried a Nov. 
25 deadline, had arrived unexpected 
Nov. 22 and had “caught us off base.” 

Pan American, meanwhile, was going 
ahead with its transatlantic jet services 
flown by supervisory pilots. The car- 
rier last week was continuing contract 
negotiations with Transport Workers 
Union, which represents PanAm’s me- 
chanics. The contract expired today 
PanAm’s pilot contract runs through 
Dec. 31, 1958. 

The Independent Airlines Assn. last 
week said 20 supplemental carriers could 
offer 3,600 seats a dav to ease the traffik 
situation brought about by the strikes. 
Four-fifths of the association members’ 
fieets are four-engined aircraft suitable 
for long haul business, the association 
said. 

At midweek, National and North- 
east Airlines reported a rush of bookings 
but each said it could provide all the 
seats needed to handle grounded East- 
ern passengers. Northeast noted that 
the situation had arisen at a time when 
the carrier's fleet was geared for peak 
season and it could cope with the extra 


load on New England routes as well as 
the Florida run 

National was adding sections, had 
doubled its switchboard staff and said 
it could take care of Eastern’s entire 
demand. Publicity regarding the strikes 
and rumors of others, including Na 
tional, has caused diversion of 
business to surface transportation, Na- 
tional said. 

United Air Lines reported it was 
swamped with holiday bookings. In 
addition to what it would normally 
gct of TWA'’s diverted traffic, passengers 
alerted to the possibility of the Amer 
ican strike were calling United for space 
that seemed surer 

Pan American reported little effect 
on its trafic from the TWA strike 
No extra sections have been added and 
total diversion estimated at less 
than 100 passengers by last Tuesday 

Eastern had scheduled the introduc 
tion of its Electra turboprops for today 
Aircraft were to go into service initial], 
between New York and Miami, New 
York-Houston-San Antonio, New York- 
Atlanta-Tampa, Montreal-New York 
Miami, and Montreal-Newark-Wash 
ington 

The airline had received six Electra’s 
before the grounding. A total of 12 
were to have been delivered by the end 
of 1958, the remaining 22 during 1959 


some 


was 


Hector Disputes CAB Ruling 
Denying TWA Siesta Seat Plan 


Washington—Civil Aeronautics Board 
denial of Trans World Airlines trans- 
continental Siesta Sleeper Seat Service 
drew a scathing 37-page dissent last 
week from Board member Louis J. 
Hector. 

Hector criticized the action of his col 
leagues as denying improved service to 
the traveling public and denying airlines 
the freedom to manage their own affairs 
“within the free play of the competi- 
tive market.” 

“It is odd,” Hector said in his dissent 
in the formal ruling in the case, “that 
this Board should deny the American 
domestia air passenger a service which 
is provided at no extra charge in many 
foreign countries and on many inter- 
national runs, including indeed the runs 
of some foreign carriers across the 
United States.” 

Major grounds for the denial, as ex- 
pressed by the other four members of 
the Board, were that TWA’s additional 
service at regular first-class fares was “un 
just and unreasonable” and might break 
down fare regulations between different 
classes of service since both American 
and United indicated the possibility 
of inaugurating a similar competitive 
measure. 


Opposition to the TWA service was 
originally filed with CAB by American 

The Board, however, emphasized that 
its order does not prohibit TWA from 
offering the extra service if it places a 
surcharge on the “luxury” service, which 
the Board estimated should be 20 
higher than the present one-way, first 
class transcontinental fares 

Board members had originally an 
nounced their tentative vote late June 
after rejecting recommendations favor 
ing TWA bv CAB examiner Richard 
A. Walsh. American Airlines recenth 
prodded the Board for its delay in an 
nouncing its formal decision (AW Nov 
10. p 25) 

Recalling the examiner's favorable 
recommendation of April 3, and the 
immediate exceptions filed by American 
and United airlines, Hector called at 
tention to a tariff filing by American on 
April 23. If approved by the CAB, this 
tariff would have permitted American 
to charge coach fares on Douglas DC-7 
aircraft with first-class seating configura 
tions on nonstop _ transcontinental 
flights departing at off-peak hours 

“To anvone who believes in the vir 
tues of the competitive system, this 
seemed a verv healthy development,’ 
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Hector said. ““T'wo large carriers com- 
peting vigorously for an important seg- 
ment of traffic were each giving the 
customer more for his money in an 
effort to gain a larger share of the market 

. in precisely the same way that pro- 
ducers of consumer goods and services 
. . . both essential and luxury . . . have 
throughout our economic history done 
a better and better job for the American 
consumer under the spur of compe- 
tition. 

“This seemed a healthy development 
also in view of the fact that one of the 
crucial problems for the all airlines in 
the next decade is to increase traffic sub- 
stantially and that this can probably be 
accomplished only by lower fares and 
improved service. 

“Apparently frightened that genuine 
competition might break out,” Hector 
continued, a majority of the Board then 
suspended the American tariff before it 
could go into effect and shortly after 
announced by press release their dis- 
approval of the TWA Siesta Sleeper 
Seat. 

Hector also observed that Trans 
World Airlines had instituted its Siesta 
Sleeper Seat Service as a means of meet- 
ing its competitor’s speed advantage 
with DC-7 aircraft. 


Eastern Asks Tighter 
Florida Competition 


Washington—Eastern Airlines, con- 
tinuing its fight against the Pan Ameri- 
can-National Airlines stock exchange 
and equipment lease proposal (AW 
Sept. 22, p. 38) has asked Civil Aero- 
nautics Board to investigate the possi- 
bility of eliminating Northeast Airlines 
as a third competitor in the New York- 
Florida market. 

Contending that the issues of its re- 
quest are directly interrelated with the 
Board’s present investigation of the 
joint airline proposal, Eastern also re- 
quested CAB to consolidate both pro- 
posals for a hearing and decision on 
grounds that National’s desire to carry 
out its agreement with Pan American is 
allegedly based upon the revenue im- 
pact of Northeast as a third carrier in 
the market. 

Recalling Northeast’s victory in the 
New York-Florida Case more than two 
vears ago, Eastern attorneys allege that 
G. T. Baker, president of National, has 
said that, should the CAB award the 
route to Northeast, National would 
then “sell out” to Pan American since 
neither National nor Eastern could op- 
erate successfully between New York 
and Miami with third carrier compe- 
tition. Baker could not be reached last 
week to reply to the Eastern statement, 
and other National officials declined to 
comment. 

Three-carrier competition in the 
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Northeast Subsidy 

Washington—Civil Aeronautics Board 
last week voted to award $4.6 million in 
subsidy payments to Northeast Airlines 
as requested by the carrier on Sept. 15 
(AW Sept. 22, p. 38). 

Announcing its decision in a formal 
show-cause order, the Board said the in- 
creased temporary mail rate was being 
established “in view of the carrier's 
urgent need for additional working capi- 
tal” and the impossibility of establishing 
a final rate in time to meet Northeast’s 
need. Application of the subsidy pay- 
ments will apply solely to Northeast’s 
route system held prior to its New York- 
Florida route award, on which it began 
service approximately one year ago, and 
will cover the period from Feb. 7, 1957, 
to Dec. 31, 1958. Board members added 
that they expect to establish a final rate 
for the carrier by Jan. 1. 











“allegedly foremost travel market in the 
country” has produced only economic 
disaster, Eastern said, pointing to a 
Northeast request for $4 million in sub- 
sidy (see box) as partial proof that 
the CAB had erred in its decision. The 
airline further emphasized that the 
Board granted the authority to North- 
east in the belief that it would “elimi- 
nate the carrier’s (then) current subsidy 
need of $1.5 million annually.” 

As a result of the extra competition, 
the Eastern attorneys said, load factors 
on the New York-Miami route for both 





Eastern and National have experienced 
a considerable drop, with Eastern’s 
profits in the market becoming “mar- 
ginal and disappearing.” 

Continued operation of Northeast on 
the route “simply prolongs the agony 
of Northeast, of National, of Eastern 
and the taxpayer,” Eastern attorneys 
told the Board. 

“There is no reason in law or on 
policy or equity why the agony should 
unnecessarily be prolonged,” they 
added. 

Northeast spokesmen also declined to 
comment on the Eastern request. 

Delta Airlines, meanwhile, has sug 
gested to CAB that, if Northeast | 
climinated from the Florida marke 
some other carrier “such as Delta’ 
should be awarded the vacated New 
York-Florida authority. 


Financing Holds Up 
Los Angeles Terminal 


Los Angeles—Plans for a proposed 
jet-age airline terminal here are being 
reappraised because of unexpected 
financial problems. Prior to the present 
financial crisis, work was being pushed 
to meet the goal set by the Board of 
Airport Commissioners for comple- 
tion of the airport by Jan. 1, 1960 
(AW Dec. 2, 1957, p. 41). 

Presidential veto of the Federal Air- 
port Aid Act is one factor behind 


present money problems. Los Angeles 
Department of Airports had expected to 
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PROPOSED transport center for downtown Los Angeles, Calif., features six-story circular 


terminal building with heliport on the roof. Long building in foreground is a shed station 
for a rapid transit line. Auxiliary buildings (top) feed into main terminal. Design was 
prepared by Albert C. Martin & Associates architectural firm from a conception developed 
by Kenneth Hahn, member of the Los Angeles County Board of Supervisors. Total cost 


is expected to be about $20 million. 
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receive approximately $9 million in 
matching funds for the planned air- 
port development program. If the bill is 
passed during the next congressional 
session, it is expected that funds will 
be restored on a gate-to-gate basis, 
meaning that funds will be available 
for runways and taxiways only. 

Under a proposition in the 1956 air 
port bond issue, airport income is for- 
bidden for use for capital expenditures 
until 1970. Therefore, ar airport 
capital expenditures for the next 12 
vears must be taken from the bond 
issue. This presents another financial 
drain, since money for items not in- 
cluded in the bond issue should be 
provided for necessary expansion prior 
to that date. 

Money already expended for com- 
pleted projects totaled $510,140. Work 
in progress will cost $4,331,357, and 
items which may have to be considered 
later could cost $5,872,909, for a total 
of $10,714,406. 

Increased demands for airline space 
in the new terminal is the third drain 
on funds. About 40% more space than 
originally planned in the airline's esti 
mate of space requirements at the time 
of the bond issue is now believed 
necessary. 

These drains on funds required the 
Airport Commission to reappraise the 
building program to determine what 
was most needed and what could be 


postponed. The following projects 
amounting to $8.1 million have been 
postponed: 
¢ International's complex of | satellite 
buildings. 


e Mezzanine areas. 

e Landscaping. 

© Second floor ticketing building No. 5. 
¢ Central plaza and bridges. 

¢ Central shopping area. 

Projects that have progressed, and 
their present state, are: 

e Runway 25L has been extended to 
10,000 ft. and can be used for jet 
airliners by late January. 

e Reconstruction on Runway 25R is 
45% complete. 

¢ Lincoln bypass is 25% complete 

¢ Foundations are in for the tower and 
administration complex and work is 
about 7% complete. 

e High-power lines have been put un 
derground at the end of new takcoff 
runwavy. 

¢ Plans for construction of the Pershing 
Boulevard extension through the air- 
port are completed and in the hands 
of the Board of Public Works. 

Los Angeles airport commissioners 
hope that the Airport Aid Act will be 
passed by the coming session of Con- 
gress and signed by the President, al- 
though funds are expected to be reduced 
to between $3 million and $4 million 
below this year’s request and will be on 
the gate-to-gate basis. 
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‘Indefinite Ceiling 

Bangor, Me.—For the past several hours I have been witness to a remark- 
able performance. From the control tower of Dow AFB, | have been watch 
ing landings and takeoffs by such aircraft as the F-104, F3H and B-52 
More correctly, I have been listening to these aircraft land and take off via 
GCA for the Dow weather is “indefinite ceiling 100 ft., visibility variabk 
zero to one-half mile.” This is mighty poor pickin’s for operating some of 
the fastest and most modern aircraft in the world 

As reported here previously (AW Nov. 3, p. 43), the Strategic Air Com 
mand—in cooperation with other military units, government and civilian 
groups—is conducting this visual aid program to determine the adequacy of 
narrow gage, flush runway lights. USAF alone has programmed 432 land 
ings on the system, 132 of which will be in visibilities below one-half mile 
Added to this will be operations by the Navy, Airways Modernization 
Board, Canadian Department of Transport, various airlines and other 
civilian groups. Thus, the system will be flown by representatives with all 
classes of aircraft: cargo/transport, Navy carrier, fighter, Century Series 
interceptor, civil passenger, etc 

I'he weather began to get real good for this work around 9 p. m.—that is, 
the weather began to get real bad. I remained in the tower until about 
midnight, then left with Project Officer Lt. Col. Roy Strong for a tour 
of the runway (due to reports of poor braking conditions) and for a chat 
with the pilots. Throughout the entire evening, | was particularly impressed 
that SAC isn’t kidding on this project. Col Strong appears determined -to 
run the best test program in the world, and the pilots on the project arc 
just as eager to “get out and go” in bad weather 

Most of the fighter-tvpe aircraft have a rather tricky fuel problem. Du 
to landing weight restrictions, some can be dispatched with only about 45 
min. fuel on board. This allows one pass at the runway and, if landing 1s 
not accomplished, a quick trip to the alternate—in this case Plattsburg, 
N. Y. If all goes well, the plane can land at this alternate with as much 
as 100 gal. remaining. 

Approaches are accomplished by use of GCA; the ILS is not vet commis 
sioned. This, however, does not tel] the whole story In an effort to 
prove the runway lights, two little extras are thrown in: (1.) GCA issues 
advisories only until the pilot is over the “decision bar’—the 1,000 ft 
bar on the approach lights—at which point the pilot is told to “Take over 
and land visually or pull up.” (2.) By a switching arrangement in the 
tower, various configurations of runwav lighting are turned on for each 
approach. Therefore, the pilot is definitely on his own for the last few 
seconds of flight and must land with whatever configuration happens to b« 
in view. 

From talks with several pilots in this first test group, it appears that the 
narrow gage system should not be shorter than 3,000 ft. for the faster au 
craft. Pilots also indicated a need for a lighted centerline commencing 
where the narrow gage stops since most aircraft are still moving at or above 
100 kt. at this point and additional steering guidance is required. Inciden 
tally, the feeling persists with this author that, although the fighter pilots are 
doing a wonderful job, the single seat aircraft is greatly handicapped in all 
weather work when the pilot is required to fly and look for the lights 
at the same time. The use of seme sort of automatic pilot, preferabh 
coupled to an ILS, appears to be a requirement for very bad we ither 

While it is still early to draw conclusions from Dow Field, the system 
is capable of landing aircraft in greatly reduced visibility. | ndoubtedh 
many things will be learned at Dow this winter, and the final results should 
identify the optimum narrow gage configuration with incontestible proof 
This will be a tremendous step forward for aviation 
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East or West to Sun Country fun, holiday travelers say: 


The BEST WAY is by TWA 
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Only TWA serves all 3 


CALIFORNIA: ARIZONA: FLORIDA 


Just think! A few hours on T'WA’s holiday route and there you are... basking in the 
sun at Los Angeles, Phoenix or Miami...the most famous fun spots coast to coast! 
You fly there in superlative comfort. Enjoy renowned First Class luxury service 
... featuring complimentary cocktails. Delicious meals served with freshly brewed 
coffee. The most luxurious way to vacation sun and fun. And only TWA offers it! 





Call your travel agent or TWA today. 


FLY THE FINEST... FLY f We TRANS WORLD AIRLINES 














Air India May Get Beyond-Moscow Rights 


By L. L. Doty 


New Delhi—Bilateral air transport 
pact between the Soviet Union and 
India opens the way for carriage of 
trafic bevond Moscow to a third coun 
trv for the first time in any commercial 
air agreement signed by the Russian 
Communists 

In bilateral pacts signed with other 
countries outside the Soviet bloc, the 
Russians have carefully skirted any men 
tion of Fifth Freedom traffic—the right 
of a carner of one country to transport 
passengers from a second country to 
a third (AW Sept. 15, p. 41). 

Although the Soviet-India agreement 
specifically restricts scheduled service by 
Russia’s Aeroflot and India’s Air India 
International to the present operated 
Delhi-Amritsar-Tashkent-Moscow route, 
it does provide for a commercial agree 
ment that could lead the way to an 
expansion of service by the two carriers 
bevond the present route 

It is now generally known that the 
Russians are eager to extend their routes 
to the Far East from Delhi via Ran- 
goon. At the same time, India’s suc 
cessful program in developing a system 
of 24,893 unduplicated route miles for 


its Air India International is evidence 
cnough that no concessions will be 


made to the Russians without the bene 
fit of reciprocal rights. 

Ihe India-Soviet pact closely follows 
the pattern set in the agreement be- 
tween Great Britain and Russia. How- 
ever, the language of the former agree- 





Boeing Rolls Out 


First Boeing 707-320 Intercontinental jet transport rolls 
707-320s will be delivered to Pan American World Airways next summer, following Boeing and Civil 


ment has been strengthened and details 
of the operation have been enlarged 
upon, indicating that the Russians ar 
becoming more sophisticated in work 
ing out bilateral terms. 

Ihe reference to Fifth 
rights in the India pact, for example, 
suggests that the Soviets have learned 
thev may be denying themselves the 
right to carry through trafic on their 


| reedom 


own airline bevond the route limita 
tions established by bilaterals made 
with other governments. It also sug 


gests that Air India is not overlooking 
the potential trafic value to a Delhi 
Moscow-London route 


Route Preferred 


Air India would prefer a direct route 
from Delhi to London via Moscow—a 
route it may win if Russia continues to 
press hard for a route beyond Delhi 
Until such a route materializes, how- 
ever, the carrier will through 
connecting service to London via Aero 
flot from Moscow east Air India’s 
current advertising campaigns are em 
phasizing this service. The result has 
been a load factor on the Delhi-Moscow 
route since service began on Aug. 15 
that is higher than the load factor on 
anv other route segment operated by 
Air India 

Air India last vear 
passengers as compared with 79,800 in 
1956 and 56,445 the previous year. 
Much of the credit for the traffic 


stress 


carried 88,312 


growth and the expansion of service 
into Russia must go to the airline’s 


head, J. R. D. Tata, who founded Air 


India’s predecessor company in 1932 
l'ata has been chairman of Air India 
since 1948 when it was nationalized 


together with its sister company, Indian 
Airlines Corp. Air India operates the 
nation’s international routes; India Ai 


lines handles all domestic service 

Gains made by Tata and his staff 
officers during the past few years have 
been accomplished in the face of stiff 
obstacles. As one of the most unde 
veloped countries in the world, India 


technical re 


tr insporta 


is not vet attuned to the 
quirements of modern air 
tion 


Signs of industrial progress in certain 


areas of the country, such as the Bhakra 
Dam—highest in the world—and the 
steel industries or the Damodar Valley 
scheme, fail to hide the ignorance and 


characterize the 


hierarchy that now 

majoritv of India’s some 400 million 
peopk Tata has no middle class to 
draw from and, thus, no reservoir of 
skilled or trained labor with which to 


create a working core for his company 
lata must struggle with a caste sys 
Brahman, Rajput, 


who still recogniz« 


tem, including thx 
Vaisvas and Sud 
the Untouchables as 
ment despite the fact this classification 
has been banned by law. Tata would 
like to see the development of 
caste made up of airplane mechanics, 
engineers and technicians if the caste 
system is to remain a part of India’s 
makeup 

India’s first five year plan completed 


1 polluting cle 


new 


First 707-320 Intercontinental 


out at Renton, Wash., facility of Boeing Airplane Co. Company said the first 


Aeronautics Administration 


flight and certification tests on first two airplanes. Intercontinental is powered by four Pratt & Whitney JT4A-3 turbojet engines; 


Wingspan is 142 ft. 5 in., compared with 130 ft. 10 in. on the 707-120. Aircraft can carry up to 160 passengers. 
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FASTER THAN SOUND 


YES... France aloft is only 45 minutes from Times Square! When you travel 


Air France, you will truly enjoy Continental atmosphere...comfort and service 
truly French (Remember, service is a French word). Why not arrive as you step 
aboard for YOUR trip abroad? Captain Dombreval or one of his colleagues— 
612 world-experienced Air France pilots— will be at your service, 

experienced hands to guide you over the seven seas on the 

World’s Largest Airline. 


*France is 4 hours and 37 minutes from New York at the speed of sound 


WORLD’S LARGEST AIRLINE/WORLD’S MOST PERSONAL SERVICE 
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in 1956 and the current second five 
year plan have made important con- 
tributions to the education and econ- 
omy of the country. But Air India 
officials realize that the drive for mecha- 
nization and modernization will be a 
long, drawn-out process and will take 
a heavy toll in the operational costs of 
both airlines. For example, despite the 
relatively small volume of passengers it 
carries, Air India employs 4,500 people 
as compared with 6,000 persons em- 
ployed by Delta Air Lines last year when 
it carried 2.7 million passengers. 

Baggage is still handled without bene- 
fit of carts or belt conveyors, and the 
airline’s ground crews carry baggage on 
their heads or shoulders, caravan style, 
one man for each bag at the majority 
of India’s airports. 

In the maintenance and overhaul 
shops, production lines are unknown. 
Spares, parts and tools are moved en- 
tirely by hand. Manual labor keynotes 
the company’s planning programs in 
technical matters. 

Despite such technical drawbacks, Air 
India and Indian Airlines have main- 
tained a pace in their re-cquipment 
programs that has kept them on par 
or, in most cases, ahead of their com- 
petition. At a time when TWA was 
operating DC-4s on routes served by 
Air India, when BOAC was using Ar- 
gonauts and Pan American was flying 
the Lockheed 049, Air India introduced 
the Lockheed 749 Constellation. 

The company was the first to put 
Lockheed 1049Gs on the European 
route to the Far East and, in all likeli- 
hood, it will be the first to flv the Boe- 
ing 707-420 series on its routes. Three 
of the Boeings, powered by Rolls-Royce 
Conway engines, have been ordered by 
Air India for delivery in 1960. 

Tata is confident that the more mod- 
em equipment will create no greater 
problems operationally than he has 
faced in the past. Despite the shortage 
of skilled labor, for example, Indian 
\irlines completed its shakedown period 





11-18s for China 


Moscow—Aecroflot, Soviet state-owned 
airline, reports that “the time is not 
far off” when the Soviet 11-18 Moskva 
turboprop transports will begin opera- 
tions in Communist China. Aeroflot 
officials say a large group of Chinese 
pilots, engineers and mechanics are now 
in Moscow for 11-18 training. The air- 
line added that instruction has been 
simplified since many of the Chinese 
understand Russian well enough to dis- 
pense with interpreters. 

Minhanduy—Airline of People’s Demo- 
cratic China—now operates a fleet of 
Il-14s and Li-2s on domestic routes that 
serve Russia through the Alma Ata and 
Irkutsk gateways. 
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with its fleet of Viscounts without en- 
countering scrious difficulties. 

The carrier sent 46 ground crew 
members and 30 pilots to airlines op- 
erating the Viscount and to Vickers- 
Armstrongs in Great Britain for com- 
plete training on the airplane. The 
group returned to establish a training 
school here and construction on a 
Viscount maintenance dock was com- 
pleted before the first Viscount was 
delivered in August, 1957. 

Tata has similar plans for introduc- 
ing the Boeing. A Boeing simulator 
and test cell will be installed at Bom- 
bay and an intensive training program 
is now in the making in preparation 
for the turbojets. Most Air India off- 
cials now feel that this accelerated 
training program will enable the com- 
pany to expand without causing any 
great increase in the present personnel 
complement. All pilots used by both 
companies are now native Indians who 
have been trained by the airlines from 
primary flight to commercial status. 

Air hostesses were originally trained 
by one TWA stewardess sent to Bom- 
bay to establish the airlines’ hostess 
school. Since that time, all training 
of hostesses is done by the company. 

Air India officials are generally satis- 
fied with the operating arrangements 
with the Russians. The bilateral agree- 
ment calls for the frequency and sched- 
uling of service on the “basis of com- 
plete equality and mutual benefits.” 

Navigational facilities required for the 
operation of the service are carefully 
set forth in the agreement. Arrange- 
ments for the charge of user fees are 
also included in the bilateral pact, a 
clause seldom found in other agree- 
ments signed by the Russians. 

Provisions covering the handling of 
aircraft involved in accidents or forced 
landings are virtually the same as those 
agreed to in the British-Soviet pact. 
Unlike other bilateral agreements signed 
by the Russians, the India agreement 
contains no mention as to the language 
which will be spoken on the airways 
by crews of either airline. The agree- 
ment was completed in Hindu, Russian 
and English languages. 

Air India has bilateral rights to serve 
the U. S. via both Atlantic and Pacific 
gateways but the company has no im- 
mediate plans for adding the additional 
mileage to its system despite the ob- 
vious advantages to this service. In 
addition to the Moscow route, Air India 
classifies the run between Bombay and 
London as a major route segment of its 
system. Alternate stops on the route, 
which is served by seven weekly flights, 
are made at Rome, Paris, Prague, Dus- 
seldorf, Zurich, Geneva, Cairo, Beirut 
and Damascus. 

The airline operates a fleet of 10 
Lockheed 1049G Constellations, which 
offered a total of 50 million capacity 


ton miles during the vear ending last 
March 31. In addition to its European 
service, Air India operates to East Africa 
via Karachi and Aden, to Hong Kong 
and Tokyo and, in 1956, the first serv 
ice to Sydney was implemented. 

By act of the Indian Parliament in 
1953, all Indian airlines were national- 
ized. The decision to nationalize and 
subsidize the two carriers was based on 
an inability of either company to raise 
capital to finance future equipment. 

Both carriers place emphasis upon 
passenger service as the competitive 
strategy most likely to win in the race 
for trafic once high-capacity jet trans 
ports are introduced on a large scale. 
Good passenger service is a focal point 
in the training of its personnel and is 
reflected in the widespread reputation 
Air India has earned among world travel- 
ers during the past few vears. 

B. R. Paten, Air India’s vice chair- 
man, told Aviarion Week that the de- 
velopment of a fine service program 
has not been difficult. He explained, 
“in India, the natural inclination to 
serve is a national characteristic.” This 
stress on passenger service has been 
extended to the Moscow-Delhi route 
and is a selling point the company will 
use in developing the route. 


Northwest Nears End 


Of Finance Program 


New York—Northwest Airlines financ 
ing for its 10 Lockheed Electras and 
five Douglas DC-8s will be substantially 
complete if a financing program includ 
ing bank and institutional loans and 
sale of preferred stock can be realized 

Northwest is negotiating a 
$40 million loan with institutional in 
vestors—insurance companies, pension 
funds or trust funds—and a seven year 
bank loan of $32,500,000. The 
vertible preferred stock, which probably 
will be sold next week, is expected to 
bring in $11.000.000 

The $73,500,000 total anticipated 
would first be used to retire Northwest's 
current $34 million bank debt and the 
$39,500,000 balance applied toward 
equipment purchases 5 


20-vear 


con 


This totals $67.5 


million. less $3.5 million allowed bi 
Lockheed for trade-in of nine Boeing 
Stratocruisers at a unit price of about 


$390,000, and $6,731,000 trade-in al 
lowed by Douglas Aircraft Co. for five 
DC-7s, at a unit price of about $1.3 
million. This leaves a balance of $17, 
768,000 which Northwest 
required to raise from depreciation re 


would be 


serves and retained earnings 

Granting of the institutional and 
bank loans is dependent on Northwest 
raising a minimum of $10 million in 
the preferred stock sale. The institu- 
tional loan will carry a 6% interest 
rate: the bank loan 4-5% 
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. o ° 
Airline Income & Expenses —Third Quarter, 1958 
(IN DOLLARS) 
Total Total Net income 
Passenger Mail | Property Charter Federal Operating Operating Before 
Revenue Revenve Revenue Revenue Subsidy Revenue Expenses Toxes 
DOMESTIC TRUNK 
American 73,281,983 1,657,258 7,518,798 334,595 83,121,389 72,917,506 11,691,520 
Branift 13,674,979 372,995 879,295 51,976 15,058,490 13,670,773 1,308,813 
Capital 24,782,430 569, 500 934,877 16,372 26,500,447 25,032,930 564,874 
Continental 7,332,416 137,581 295,803 110,764 8,003,574 7,888,419 — 209, 086 
Delta 18,238,814 436,601 1,391,383 222,211 20,452,114 19,600,679 724,996 
Eastern 54,956,313 947,773 2,416,701 38,141 58,809,483 56,785,514 1,692, 156 
National 10,063,721 228 ,392 645,304 230 , 407 11,378,485 12,367,303 —1,150,008 
Northeast 5,500,110 76,313 214,926 3,337 5,831,664 7,350,891 —1,488,215 
Northwest 1,759,633 480,424 1,254,531 77 , 533 19,493,741 16,690,693 2,608,878 
Trans World 55,302,055 1,144,089 2,921,025 111,003 59,647,861 52,072,474 7,004, 469 
United 73,891,295 2,288,850 6,192,504 760,482 83,653,579 71,037,523 12,058, 284 
Western 11,173,824 221,105 444,466 69, 461 11,964,292 10,346,245 2,150,307 
INTERNATIONAL 
American .| 1,643,318 9,619 195,206 1,910,528 1,717,397 194, 206 
Braniff 1,721,154 23,261 218,378 1,992,763 2,010, 168 — 43,130 
Caribbean-Atlantic 517,841 5,789 16,732 7,731 567,951 500,785 66,617 
Delta 1,340,754 14,672 88,318 2,568 1,455,871 1,392, 561 62,139 
Eastern 6,410,277 100, 640 219,001 143,868 6,880,845 6,104,610 736, 886 
Mackey 334,911 5,514 33,528 375,477 398, 157 — 22,655 
National 1,138,357 10,162 69,757 26,568 1,246,848 972,651 266, 983 
Northwest 6,581,253 1,632,348 953,532 500,935 9,931,204 7,067,549 2,743,118 
Pan American 
Alaska 953,638 39,860 119,452 38, 526 1, 167, 405 1,277,347 ~116, 967 
Atlantic 39,046,457 1,893,842 3,709,564 1,165,685 46,564,701 39,002,867 7,302,582 
Latin America 17,550,490 530,727 3,877,040 477,219 22,910,582 23,742,373 185,750 
Pacific 14,581,676 1,593,983 2,444,301 1,778,522 21,037,445 17,330,763 3,746,937 
Panagra 3,210,156 134,505 656,256 55,886 4,509,477 4,692,446 — 145,176 
Resort 1,627,460 1,627, 676 1, 457 , 082 153, 196 
Trans-Caribbean* 
Trans World 21,728,992 1,534,262 1,258,332 1,327,870 26,705,457 23,397,299 3,113,754 
UMCA 15,095 3,094 18,215 40,437 — 22,222 
United 4,472,162 147,829 95,596 4,752,355 3,521,179 1,195,920 
Western bo 354,848 1,444 5,001 9,270 373,790 451,082 — 88, 569 
LOCAL SERVICE 
Allegheny 1,678,796 32,738 86,265 3,300 1,271,604 3,079,230 2,423,282 639,022 
Bonanza 647 ,003 9,288 32,037 5,191 408 , 662 1,107,519 1,166,973 — 62,038 
Central* ; ‘ 
Frontier 947 , 576 24,488 100,665 11,790 713,553 1,812,927 1,885, 647 — 81,651 
Lake Central 503 , 530 12,248 24,441 3,087 450,670 995,970 951,681 35,370 
Mohawk 1,628,398 21,154 62,294 79,995 615,939 2,418,331 2,272,517 27,144 
North Central 2,473,020 58 , 605 66,717 117,847 1,358,909 4,086,878 3,415,645 662,232 
Ozark 1,312,451 25,129 74,655 13,741 668 , 396 2,104,951 2,029,620 62,491 
Pacific* he ‘ 
Piedmont 1,614,460 29,078 56,940 12,018 621,859 2,399,139 2,245,144 143, 477 
Southern. _. 671,137 21,918 35,710 1,940 817,470 1,554, 459 1,236, 430 323,375 
Trans-Texas 922,238 29,893 58,306 16,062 743 ,887 1,782,055 1,697, 854 80,707 
West Coast 779 , 969 10,880 | 30,117 6,709 423,130 1,256, 965 1,279, 242 — 30,610 
| 
HAWAIIAN 
Hawaiian Airlines. ........ 1,609,271 10,501 199,920 836,609 2,686,289 2, 182,334 447 , 468 
I 5c Sarna pe eat 701,519 1,711 26,165 26,549 7,652 773,334 690, 354 76,201 
CARGO LINES 
AAXICO* a . 
Aerovias Sud Americana...| . 376, 586 80, 537 464,146 463,650 20, 647 
Flying Tiger sents 24,783 2,993,572 6,901,399 9,910,790 8,315,556 1,692, 150 
Riddle | 16,947 1,164,664 964,457 2,154,492 2,677,851 — 662,051 
Seaboard & Western* : ’ 
Slick 1,853,387 1,940, 801 1,529,899 73,771 
HELICOPTER LINES 
Chicago Helicopter ; 194,312 9,836 1,031 2,002 326,281 533,777 498, 184 21,431 
Los Angeles Airways 53,226 30,959 26,366 641 237 ,221 348, 868 292, 509 54,788 
New York Airways | 185,574 12,086 11,764 13,154 569,901 803,904 732,298 57,290 
ALASKAN LINES 
Alaska Airlines 699,555 140,265 169,943 320,624 412,627 1,779,302 1,708,302 96,470 
Alaska Coastal 286,654 27,220 32,866 35,036 94,550 492,283 403,981 63,302 
Cordova 40,818 26,413 18,382 55,731 75,229 248,924 268,193 — 26,426 
Ellis 195,309 14,350 22,935 24,750 63,237 326, 896 274,371 59,047 
Northern Consolidated 285,332 88,072 152,148 60,199 171,429 790,762 646,209 140, 895 
Pacific Northern 2,396,163 191,461 317,608 17,416 383 , 466 3,332,064 2,688,371 604, 440 
Reeve Aleutian* < ; 
Wien Alaska 406,646 129,329 106,339 523,893 174,638 1,363,981 1,320,293 39,153 
* Not available. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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SHORTLINES 


P Allegheny Airlines reports October 
air freight and air express boarding to- 
taled 58,000 ton miles, a 12% increase 
over the previous record month of Sep- 
tember. Thus far this year, Allegheny 
has carried 250,000 ton miles of air 
cargo for a 17% increase over the same 
period of 1957. 





> Air France, under an agreement be- 
tween the French and Canadian govern- 
ments, has added tri-weekly passenger 
service between Chicago and Montreal 
and return. The agreement permits Air 
France to carry passengers between the 
two cities, whereas the carrier formerly 
could only carry passengers to the 
terminal cities of Chicago and Paris. 


> British Overseas Airways Corp. ad- 
vance reservations for its de Havilland 
Comet 4 jet transport service for 
December-January are 50% above ad- 
vance bookings for similar piston engine 
service last year. The Comet 4 
“Monarch” service, formerly operated 
by Boeing Stratocruisers, carries 52 
passengers in mixed deluxe and first- 
class configuration. BOAC’s winter 
schedules from Montreal and New York 
to Nassau call for a 20% increase in 
seats available, to 850 seats per week, 
using both Douglas DC-7C and Bristol 
Britannia aircraft. 


> Northwest Airlines plans to begin 
service on its new Chicago-Flonda 
route today on an initial schedule of 
eight daily flights between Chicago and 
Miami. Six will be nonstop and two 
will serve Tampa-St. Petersburg-Clear- 
water. On Dec. 15, Northwest plans 
to increase the service to 10 nonstop 
flights plus four via the Florida West 
Coast cities. The new flights will origi- 
nate in Seattle-Tacoma, Minneapolis 
St. Paul and Milwaukee and feature 
Douglas DC-7C first-class-coach service, 
Boeing Stratocruiser all-first-class serv- 
ice and Douglas DC-6B Stratocruisers 
all-coach service. 


> Pan American World Airways plans 
to initiate daily Douglas DC-7C service 
today on its New York-Nassau route 
Southbound flights will leave New York 
International Airport at 10:30 a.m., 
arriving Nassau at 2:30 p.m. North 
bound flights will leave Nassau at 4:00 
p-m., arriving New York at 7:50 p.m. 


> Riddle Airlines has resumed 
uled cargo service to and from Phila- 
delphia from its Florida points. The 
cargo carrier, which last March received 
CAB authorization to suspend Philadel 
phia operations for one vear, says it is 


sched- 


now feasible to resume twice weekly 
operations. 
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AIRLINE OBSERVER 


© Watch for new action in the application by Aerolineas Peruanas S. A. for a 
foreign air carrier permit between Peru and Miami. Big objector is Pan 
American Grace Airways which has filed for subsidy as a result of heavy 
Latin American competition as typified by APSA fares (AW Oct. 13, p. 39 

Panagra contends that APSA is not controlled by Peruvian interests as 
required by bilateral agreements but is dominated by its interchange partner, 
Transportes Acreos Nacionales of Honduras. Panagra charges that both Latin 
American carriers have refused to comply with a Civil Aeronautics Board 
subpoena directing them to submit more evidence on control of APSA and 
have also refused to offer any additional information requested by Panagra 
Panagra has asked that the CAB reverse an examiner's ruling granting APSA 
one-year authority on the route and has also filed suit in a U.S. District 
Court in an effort to force compliance with the CAB subpoena order. 


> Military Air Transport Service will take over certain scheduled flights 
normally flown by Trans World Airlines. MATS says the flights, an interim 
measure during the strike of International Assn. of Machinists against the 
airline, are necessary to handle the flow of armed forces passengers and 
cargo trafic. The MATS flights, conducted to “meet the immediate require- 
ments of the Department of Defense,” will continue until the strike is 
settled or adequate substitute service is negotiated. 


© Denunciation of U.S. bilateral air agreement by France may result in 
withdrawals of certain operating rights if the agreement is allowed to expire 
(AW Nov. 17, p. 38). In such an event, both Air France and the U.S 
carriers would stand to lose certain routes and revenue-producing privileges 
since the action on the part of one country would justify reciprocal action 
on the part of the other. For example, if France were to deny U.S 
the right to fly beyond Paris, the U.S. could amend Air France's permit to 
— the carrier from selling passage within the U.S. to any point beyond 
aris. Because a large portion of Air France traffic to the east is generated 


in the U.S., losses to all carriers involved would be substantial 


Carriers 


> Sud Aviation’s triple-turbine transport helicopter development (AW Nov. 
24, p. 35) is among the future equipment possibilities now under considera- 
tion by New York Airways. The French rotocraft is designated Project 
3,200. Capacity will be between 20-25 passengers, cruising speed around 
125 mph. Design is said to offer one-engine-out performance and all-weather 
capability. 


> Air route traffic control center to be constructed at Fremont, Calif., as a 
replacement for the present facility at Oakland Airport will be leased to the 
Civil Aeronautics Administration for 10 vears by J]. H. Pomeroy & Co. and 
McCloskey Co. Government holds an option to purchase the facility at 
the end of the initial rental period. Construction bids for seven other air 
route traffic control centers are under consideration by the Government 
Services Administration for the CAA 


P Ozark Air Lines has retained Pilots Employment Associates to handle 
preliminary screening and selection of 50 new pilots the carrier needs to 
expand its present staff of 134 pilots to cover new routes tentatively awarded 
the carrier in the Seven States Area Case. 

© Reconfirmation will be continued by ail but three scheduled airlines. At 
latest Air Trafic Conference meeting in Houston, American, Mohawk and 
Frontier decided to drop the reconfirmation plan as an ineffective 
of curtailing noshows. Balance of the carriers voted to apply reconfirmation 
on all return or en route stopovers lasting overmght or longer. Minimum 
time limit on ticket pickups will be eliminated by all airlines afte: Dec. | 


mecans 


> Sabena Belgian Airlines is shopping for new turbine helicopter equipment. 
Interest is being shown in the Sikorsky S-6]1 twin-turbine powered design 
being developed for Navy as the HS-2, but Vertol 107 also has been studied. 


> Northwest Airlines has received Civil Aeronautics Board 
three DC-7C from Camaero Inc. at a rental rate of $38,000 per month per 
aircraft for use on the carrier's newl, between Chicago and 
Florida. 


approval to lease 


awarded route 
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Starts next month 
-the first jet service 
across the U.S.A. 


A new and wonderful experience for travelers. In just 
a few weeks you’ll be able to board an American Air- 
lines Jet Flagship for the newest, most wonderful 
travel experience of your life. You’ll fly Los Angeles to 
New York in only 4% hours, New York to Los Angeles 
in 5%, more than three hours faster than present flying 
times. Soon American will extend jet service to Chicago, 
San Francisco, Dallas, Washington, Baltimore, Boston, 
Philadelphia and other major cities, creating more and 
more useful time for business and vacation. 


Now, for the first time, getting there becomes a real pleas- 
ure. Your Jet Flagship will be a revelation in comfort 
beyond anything you have ever known. Your reclining 
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Ay” hours 


‘ela 
Americans Jet 


seats in the spacious cabin give you more privacy. 
You can see more because there is more window area. 
Ingenious innovations in lighting and air conditioning 
are yours to enjoy. Deluxe Mercury and economical 
Royal Coachman services will be offered in separate 
cabin sections on every flight. 


A whole new world of flight. From a velvet smooth 
take-off, your 707 Jet Flagship will lift you promptly 
to radar-guided skyways, at tranquil cruising altitudes, 
far above or around the weather. Vibration is gone and 
engine noise incredibly reduced. At your destination, 
your baggage delivery will be speeded by another new 
convenience—American’s luggage expediter system. 
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American Airlines invites you to be among the first to 
share the limitless opportunities of jet travel—the real 
pleasure of jet flight. 


The Boeing 707 Jet Flagship is the most tested airplane 
ever to enter airline service 

The prototype of the 707 made its initial flight in July, 1954. It 

has been flown continuously ever since, un oing four years of 

the most thorough testing ever given any comme ; 


AMERICAN AIRLINES 


First with Jets across the USA 


miriiner 











t 


Army Ballistic Missile Agency prepares to fire Explorer VI in a Jupiter C satellite vehicle from Redstone pad at Air Force Missile Test Cen- 
ter, Cape Canaveral, Fla. Vehicle carried an International Geophysical Year satellite designed by National Aeronautics and Space Admin- 
istration, but malfunction in upper stage rockets prevented successful orbiting of the 9.26 Ib., 12-ft.-dia. inflatable sphere. 


Army Prepares to Fire 
Explorer VI in Jupiter C 


Final stage is checked (above) before launching (right). Alu- 
minum foil and micro-thin plastic film satellite is given a “kick. 
in-the-apogee”’ by an extra rocket that points downward at launch 
but is oriented toward rear of satellite as it reaches position half- 
way around earth from launching site. Folded sphere is to be 
ejected and inflated by a cartridge. Atmospheric density and 


geodetic anomalies studies are objective. 








SPACE TECHNOLOGY 





Explorer Data Analysis May Take Years 


By Evert Clark 


New York—New details on the Army's 
Explorer satellite program—which prob- 
ably will attempt to orbit a 100-ft. in- 
flatable sphere as its next step—were re- 
vealed by G. Robillard of California 
Institute of Technology's Jet Propulsion 
Laboratory at the American Rocket 
Society's annual meeting here. 

Explorer's Jupiter C vehicle has had 
nine missile and satellite firings so far, 
with six considered successful. It has 
put three satellites into orbit. 

Robillard said the vehicle, “however 
unsophisticated it may seem as com- 
pared with Vanguard and however di 
minutive it may be as compared with 
Sputnik, has been to date exceedingly 
successful in accomplishing its objec- 
tive: the exploration of space and the 
acquisition of fundamental knowledge 
of our planet’s environment in the 
universe. 

Army Ballistic Missile Agency 
handled development, construction and 
operation of the first-stage booster 
rocket and guidance system for the 
Jupiter C. JPL developed the three 
high-speed upper stages. Air Force 
Cambridge Research Center, the State 
University of lowa and other groups 
contributed heavily to the Explorer pro- 
gram itself. First Jupiter C firing, in 
September of 1956 was a test of the 
vehicle itself. Second and third shots 
tested a model of the Jupiter nose cone 
under re-entry conditions. 

Modifications to the Redstone first 
stage included enlarging of propellant 
tanks to increase burning time to 155 
sec. and use of Hydyne fuel instead of 
alcohol to increase thrust from 75,000 
lb. to 83,000 Ib. No major modification 
to the engine was required. 

rhree upper stages, made up of 6-in 
diameter models of an early ver 
sion of the Sergeant missile engine, 
are contained in a “tub” which is 
spun by two battery-powered motors 
mounted in the instrument compart- 
ment. Also in this compartment, which 
is located between the first-stage tanks 
and the tub, are guidance and control 
equipment and spatial attitude control 
ior aligning the upper stages horizon 
tally before second stage is ignited. 

Second stage is a mng of 11 scaled 
Sergeants, chosen because they had 
reasonably high performance and had 
undergone more than 300 static tests 
Inside this ring is the third stage, con- 
sisting of three motors, topped by a 
conical structure that contains timer 


scale 
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and batteries for firing the third and 
fourth stages. Structure also supports the 
fourth stage. Nozzle exit diameter on 
the fourth is somewhat smaller than 
on the other rockets, to allow launch 
ing clearance. This motor is attached 
directly to the instrument package and 
becomes a part of the satellite itself 

An improved propellant was ready 
for use in the fourth stage of Explorer 
I. By the time Explorers IV and V were 
scheduled to be fired, this improved 
propellant was qualified by extensive 
static spin-testing for use in the third 
stage, and a still better propellant was 
put into the fourth stages 

These propellant changes plus design 
refinements of fittings allowed for in- 
creases in payload of about 7 Ib 

Firing sequence is as follows 
e Tub is spun to 550 rpm. prior to take 
off. At about takeoff plus 70 sec., a 
governor controlled by a programmer 
mecreases rotation gradually until it 
reaches 750 rpm. about 20 sec. before 
first-stage burnout This climinates 
resonance between spin frequency and 
bending frequencies of the missile 
e Missile is tilted so that trajectory is 
inclined approximately 40 deg. to the 
horizon at first-stage burnout by a de 
pletion cutoff technique. 
e Five seconds after burnout a timer ac 
tivates six explosive bolts, separating the 
tank section and the first stage motor 
from the guidance compartment-plus 
upper stage tub. Failure of Explorer V 
was attributed to.poor separation that 
allowed the booster to overtake and ram 
the guidance tumbling the gvros 
¢ Vehicle coasts to apex about 404 sec. 
after takeoff. In this time, spatial atti 
tutle system aligns upper stages so they 
are exactly parallel to the local horizon. 
This uses guidance gyros for reference 
and small compressed-air nozzles placed 
at base of guidance for control 
¢ Time of apex is determined by a radar 
tracking plot which predicts apex time; 
an accelerometer in the missile which 
relays by telemetry the buildup of vel 
ocity in first stage, and Doppler track- 
ing. All are fed into a small computer 
that averages the estimate, allowing for 
respective quality of the three types of 
data. Result is used to set a timing de 
vice which sends a radio command sig- 
nal to the missile to fire second stage. 
¢ High speed stages burn for about six 
sec. Two seconds coasting time is al- 
lowed between stages to ensure thrust 
decay. Pressure rise in the second-stage 
motors starts a timer housed in the coni- 
cal support for the fourth stage. Eight 


seconds later it fires the third stage, and 
seconds after that, the fourth 
stage. Stages leave burned out earlier 
stages behind by breaking shear pins 
Failure of Explorer II was traced to a 
structural failure in the igniter support 
for the fourth stage. This light plastic 
cone apparently failed under spin, inet 
tial and vibration loads but it wa 
strengthened in subsequent vehicles 
Data collected thus far by Explorers 
is so extensive that it eral 
vears before it is completely analyzed, 
Robillard said. The information they 
have returned includes 
e Explorer I. Micrometeorite densities 
were 30 particles/sq. yd./hr. in the fou 
micron range and three particles/sq 
yd./hr. for particles about 10 microns in 
diameter, confirming previous estimates 
offers no problem to 
space-ship designers. Internal tempera 
ture ranged only from 43 to 104F. Cos 
, was estimated to 
greater than 


eight 


mav be se 


ind showing thi 


mic radiation, however 
be at least 1,000 times 
expected 
e Explorer III. Orbit decayed to a 107.2 
mi. perigee and 650.2 mi. apogee by 
two weeks bef satellite died on June 
29, and decay provided useful data on 
atmospheric density. Decay rate was 
11.36 mi./day between launch and April 
11. It was 11.95 mi. between April 11 
14.99 mi./dav from April 
ind 14.16 mi./dav fron 
16.9 mi./da 


and 25, and 
25 to May 31] 
then until June 10, and 
thereafter 
e Explorer IV. 
that th 
particles passing through the unshielded 
Geiger tube from all directions was on 
the order of 36,000 ‘sq. cm c. At least 
60% of them ha enough energy to 
penetrate the lead shield around the 
other Geiger Robillard 
There is an even greater densitv of low 
Flux at about 1,400 
million/sq. cm./sec 
Since density meas 
satellite 
that 


COTTIC 


Prelit 


number 


ninarv analvsi 


shows of cosmic ray 


tubs said 
energy particles 

mi. is about one 
from all directions 
urements change as the 
around its axis, it appears 
than 80 of the particles 
favored direction,” he 


rotates 
more 

from 
“one First 
two wecks’ data indicated an increasing 
intensitv with altitude, at all latitudes 
Radiation varied both in quantity and 
quality with both latitude and altitude 
Intensities in excess of 100 roentgens/ 
hr. have been observed 

Explorer VI, carrving a 12-ft. diame- 
ter plastic sphere designed by National 
Aeronautics and Space Administration, 
was launched in October but upper 
stages apparently did not fire. 


said 
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GEVIC anew concept in military airborne computers 


SMALL—0.8 cu. ft.—LIGHT—45 ibs.—with speed and 
capacity to perform all computation functions for an 
advanced fighter-bomber—this is one version of GEVIC, 
General Electric’s new variable increment digital com- 
puter. GEVIC is based on General Electric developments 
of new mathematical techniques and solid-state logic 
elements. For information on how GEVIC and other com- 
puter developments can benefit your aircraft, missile, or 
other applications, send for new LMED brochure . 

“Computers ... Abacus to Airborne.” Write Dept. 6F 
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Progress /s Our Most /mportant Product 


GENERAL @® ELECTRIC 


LIGHT MILITARY ELECTRONICS DEPARTMENT 
FRENCH ROAD, UTICA, NEW YORK 
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Boeing Proposes Solid-Propellant 
Space and Re-Entry Test Vehicle 


New York—Space and re-entry test 
vehicle that would use proven solid 
rockets and cost only one-fourth as 
much as the liquid-fueled missile 
boosters now being used for such work 
has been proposed to the military serv- 
ices and the civilian space agency by 





BOEING Airplane Co. proposal for Project 
Start vehicle would cluster off-the-shelf solid 
rockets for low-cost space research tool 
which will be useful for Dyna-Soar testing 
and other programs. Verniers around bot- 
tom of each stage pivot along with vanes 
for attitude control. Test shape is mounted 
on nose of vehicle. 
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Boeing Airplane Co.’s Systems Manage- 
ment Office. 

Called Project Start for Space Trans- 
port and Re-Entry Testing, the vehicle 
would employ both clustering and stag- 
ing, giving it a wide variety of ranges, 
velocities, and payload-carrying capabil- 
ities. 

Although studies on Start predate 
Boeing’s entry into the Dyna-Soar or- 
bital bomber competition and its assign- 
ment as assembly and test contractor 
for the solid-fuel Minuteman intercon- 
tinental missile, Start obviously would 
have application to both of these pro- 
grams. 

Model of Start displayed at the 
American Rocket Society’s annual meet- 
ing and astronautical exposition here 
indicates that the basic rocket would be 
the Thiokol Sergeant engine. 

This engine, used full size in the 
USAF-Lockheed X-17 re-entry vehicle 
and in a scaled down version in the 
Army’s Jupiter-Explorer satellite launch- 
ing vehicle, is the largest solid proven 
in a number of flights, and is in pro- 
duction for the Army’s Sergeant surface- 
to-surface missile. 

In the model, there are two clusters 
of seven rockets each, with one cluster 
atop the other. With a ring of six rock- 
ets surrounding a seventh in each of 
these clusters, the rockets could be fired 
in a number of combinations—giving 
the effect of a vehicle with as many as 
four stages. 

For instance, if four were fired in 
the first cluster for lift-off, the remain 
ing three could be fired later as a 
second stage; then the same pattern 
could be repeated in the upper cluster 
after first cluster had separated 

Length would be approximately 50 
ft., based on 20-ft. length of the Ser- 
geant engine. The over-all diameter of 
the Sergeant is about 31 in 

Test shape is mounted on the nose 
of the vehicle, fairing that 
completely covers the upper ends of the 
top cluster 

Vernier engines attached to 
vanes on each cluster would provide 
stability and attitude control, being 
pivoted by a simple autopilot and serve 
contained within the 


above a 


four 


system 
hicle 
Verniers also would be proven, off 
the-shelf items—JATO bottles with 
thousands of firings behind them. Con 
trol on either cluster could be main- 
tained with as few as two of the vanes, 
which means that the vehicle would 
have “multiple-engine reliability.” 
Vanes are similar to the wingtip con 


Start ve- 


|THE ZEPPELIN 
IN THE ATOMIC AGE 


By Edwin J. Kirschner. 
| history of lighter-than-air aircraft and 
proposes important military and 
commercial uses for the now neglected 
zeppelin. “A fascinating book .. . pro- 
ponents of modern air power will be 
startled with the thought-provoking com- 
ments.” — The Air Reservist. 27 photos 


80 pages. $3.50. 


THE MARS PROJECT 


By Wernher 


Reviews the 


new 


von Braun. “As soberly and 


figuring the balance of fuel and payload 
between Chicago and Los Angeles, D: 
von Braun in this brief book has set down 
what we will need in 
Mars.” — American Aviation. 


$3.95. 


SPACE MEDICINE 


Edited by John P. Marbarger. “A prime: 
of space flight that will enable many pco- 
ple to realize that interplanctary travel is 
no longer in the realm of fantasy.” — 
Journal of the American Medical A 
ation. 18 figs. 83 pages. Paperbound, 
$2.00; clothbound, $3.00. 


order to fly to 
96 pages 


Order these books today from 


THE UNIVERSITY OF ILLINOIS PRESS 


Urbana, Illinois 


NEW 


"“PRE-TOOLED 
FILLER CAP” 


GUIDE 


simplifies 
design-procurement! 
It’s the key to a wide range 
of pre-tooled filler caps and 
components. Units adaptable 
to aircraft, missile, ordnance 


and other activity fueling 
systems. Many combinations 
direct from stock. WA) 
duplicate? Write for your 


guide today ! 


Ss PrEcCco 


(Steel Products Engineering Co.) 
DIVISION OF KELSEY-HAYES COMPANY 
SPRINGFIELD, OHIO 
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Smaller, Stronger Fasteners 





Industry... 










Where you need the 
strength of a solid rivet— 
in those impossible, blind instal- 
lations—the new Cherry 3/32” 
Self-Plugging Rivet is the answer. 
These Cherry miniature self-plugging rivets are 
now available in the industry-proven Cherry High 
Clinch configuration. Ideal for delicate installations 
in thin sheets with no damage to surrounding material. 
A complete line of Cherry 3/32” Hollow Pull-Thru rivets is 

also available with either universal or 100° countersunk head. 

For technical information write to Townsend Company, Cherry 
Rivet Division, P.O. Box 2157-N, Santa Ana, California. 


*Patents Issued and Pending 


CHERRY RIVET DIVISION 
—SUPRDISANTANANA, CALIFORNIA 


Townsend Company 


in Canade: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 


ELECTRONICS 





DIVISION 





Space Probe Recorder 


Miniature ic recorder, developed by 
Lockheed Aircraft Corp. Missile Systems 
Division, can store three million bits of in- 
formation yet it weighs only 8 Ib., measures 
only 9 x 5 x 44 in. Device, which uses 600 
ft. endless loop of tape and records two 
channels of information simultaneously, can 
provide 96 min. of uninterrupted recording. 
Data can be read out at six times recording 
speed. Recorder is fully transistorized, con- 
sumes only 10 watts power. Lockheed has 
built four prototypes. 


trol surfaces used on Boeing’s Bomarc 
interceptor missile. 

Addition of an upper stage such as 
Allegany Ballistic Laboratory's Metcor 
engine, developed for the Navy's Van- 
guard satellite vehicle and used in 
USAF’s Thor-Able re-entry and lunar 
probe vehicles, would create a vehicle 
capable of putting 500-600 Ib. in orbit, 
project engineers said. 


Propellant Reliability 

Boeing’s investigation of solid and 
liquid propellant reliability, based on 
firings actually made and their failure 
and success, indicated a reliability ra 
tio for solid propellants of almost 100 
to one. 

These figures took into account all 
sizes and types of both kinds of rockets, 
made by a variety of manufacturers. 

Cost studies indicate that Start could 
be produced for one-fourth the cost of 
the Jupiter and Thor intermediate 
range missile boosters being used or 
soon to be used in both satellite and 
space probe work. Major reason for the 
difference in cost is that Start’s com- 
ponents are fully developed and are 
catalog items. Both Jupiter and Thor 
still are considered to be in the research 
and development phase, although both 
have made a number of successful 


flights. 


Preliminary Discussions 


Preliminary discussions have been 
held with National Aeronautics and 
Space Administration, several Air Forc« 
ofices and the Advanced Research 
Projects Agency. 

Bocing is stressing low cost, high 
reliability, quick availability and _ versa- 
tility in its discussions of the proposed 
vehicle—important factors in view of 
increasing competition for space funds 
as more projects are approved. 
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Especially designed to meet the rigid 





size and weight requirements of 
airborne instrumentation, Statham’s 
new strain gage carrier amplifiers 
are transistorized throughout. When 
you require unprecedented accuracy 
and reliability in the amplification 
of signals from your strain gage 
instrumentation, specify a2 Statham 


strain gage amplifier. 


EXCITATION: 28 welts DC 5% 
OUTPUT: 0-5 volts OC 


FREQUENCY RESPONSE: Fiat from 0 up 
to 2000 cps 


NON-LINEARITY AND 
HYSTERESIS 4% 


OPERATING TEMPERATURE 65° to 
+ 165°F 


OUTPUT IMPEDANCE: 10K ohms 
(100K recommended load) 


WEIGHT: 14.5 ounces, approximately 























Model CA3 Strain Gage Amplifier 




















New Rocket Family to 50,000 Lb. Thrust 


First photo shows Reaction Motors Inc.'s new family of liquid propellant engines embody- 
ing basic flexible design that can be varied to meet virtyally any requirements, the company 
reports. Large unit, resting horizontally on ground in bottom photo and on test stand in 
top photo, is 19-ft.-long 50,000-Ib. thrust motor, first fired several weeks ago; on left is 





odel CAS , pe An 
Guardian I currently in production and expected to start flight tests in a Navy missile wcan 
before the end of this year; on right is Guardian II, under development for Navy, which Fer complete da 
has ordered a limited number. Guardian I and II are both slated for tactical missile use. 
Each of new family is designed to concept of providing complete powerplant system, from 
propellants to thrust chamber, can be factory loaded and stored for several years. Units 
can also be used as the actual missile body, adding warhead and fins to complete the weapon. Vip 
Large motor has completely external thrust chamber, Guardian I has completely enclosed 2 U 
chamber and Guardian II has partially enclosed unit. Placement of chamber depends upon INSTRUMENTS. INC 
dimensional and center-of-gravity requirements, 12401 W. Olympic Bivd., Los Angeles 64, California 
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3. 1941 — Four doys clter Peorl 
Horbor, o Boeing B-17 Flying Fortress 
scores three direct hits on o 29,000 ton 
Joponese bottleship. it's the first 
American oir victory of World War Il. 
2. 1935 — History is mode on Novem- 
ber 22 when Pon American's “Ching 
Clipper™ flew the first trans Pocific oir 
mail, from Son Francisco to Howaii ond 
Monilo. 

3. 1935 — Dougles OC-1, forerunner 
of fomous DC commercial plones, sets 
tronscontinental record of 1) hrs, § 
min. — Los Angeles to New York 

4. 1944 — 162 Consolidoted-Vultee 
6-24 liberotors fy 1,000 miles from 
Africon boses to bomb Axis Oil Re- 
finery at Ploesti, Rumonio 

5. 1923 — Two DeHovillond DOH- 
4BM's achieve first mid-oir refueling. 
With the oid of the mid-oir retveling, 
two Army pilots stoyed aloft four doys 
over San Diego, California 

6. 1951 — North Americon F8é6E 
“Sobre” Jets help U. N. forces in 
Korea ring up 14-1 kill ratio over 
Russion-byilt MIG's. 

7. 1940 — Curtiss P-40 Worhowks 
flown by the fomed “Flying Tigers,” 
noross the Joponese Air Force 
throughout Chine ond Burmo, help 
stem the Joponese odvonce. 

8. 1944 — Boeing B.29’s Superforts 
begin strategic bombing of Joponese 
home islonds, bombing 646 mojor cities, 
nine mojor seaport horbors 

9. 1944 — Lockheed’s P-38 Lightning 
plays mojor role in continuing Allied 
oir victories in both Europe ond Asio 
10. 1942 — Sixteen North Americon 





FAMOUS PLANES 


proven in service 


ROCKBESTOS 
AIRCRAFT WIRES 





8-25 “Mitchells” bring the wor to the 
Joponese homeland — blost five mojor 
cities including Tokyo 

13. 1932 — The Gee Bee “Super- 
sportster™ wins the fomous Thompson 
Trophy for the second yeor in o row 
The 1932 speed — 253 m.p.h. — o new 
record thet loested until 1936 

12. 1926 — At 9.02 o.m. on May 9, a 
trimotor Fokker is the first oircroft 
ever to fly over the North Pole. Only 
two doys loter the dirigible Norge 
spent two hours fying about the Pole 


proven 


in service 


33. 1931 — DO-X, world’s lorgest fy- 
ing boot with wing spon of 157 feet, 
feotures 12 engines which gove it 
cruising speed of 130 mph. 

14, 1931 — The “Winnie Moe” fies 
round the world in 8 days, 15 hours, 
51 minutes. Two yeors later, the Lock- 
heed monoplone cut the time to 7 
days, 8 hours, 49/2 minutes. 

1S. 1919 — U. S. Novwy's NC-4 suc- 
cessfully completes first Atlontic cross- 
ng. Plone completed fight of 3,936 
novticol miles in fying time of 52 hrs., 


31 minutes with several stops en route 
from For Rockowoy, N. Y., to Ply 
mouth, Englond 

16. 1929 — For the first time o com- 
plete “blind” fight is successful. A 
Sperry Gyro Horizon and Directional 
Gyro is used in o Consolidated NY-2 
over o 15-mile course. 

17. 1942 — Grummon Torpedo 
Bombers help sink four Joponese air- 
croft corriers in Bottle of Midwoy 
Island — Joponese task forces turned 
bock. 





FIREZONE 101 AIRCRAFT WIRE 
in occordonce with USAF Spec. 
MIL-C-25038 fire detection ond 
high temperature low loss circuit 

wire 250 volts — phose to ground; 

600 volts — phase to phase 


ROCKBESTOS PRODUCTS CORPORATION 
me NEW HAVEN 4, CONNECTICUT 


NEW YORK « CLEVELAND 
ATLANTA «¢ DALLAS 


AIRCRAFT, 





AIRCRAFT WIRE 
In accordance with 
MiL-W-7139A o 400 F. 
wire for power, control 
ond commynications circuits 
— 600 volts 








INTERZONE 
AIRCRAFT 
WIRE 
in occordance with 
MIL-W-87774 (ASG) 

— 600 volts 





KOOLIZON 
AIRCRAFT WIRE 
in occordonce with 

MiL-W-SOB6A 
(Types |, 8 ond Mm) 
© general purpose 

oircroft wire 


105°C. — 600 volts 


* DETROIT «+ CHICAGO 
SEATTLE © LOS ANGELES 





PZ 
rj 
- 


COAXIAL CABLES 
in occordance with 
MiIL-C-178 
MIL-C-17/92 (USAF) 
MIL-C-17/96 (USAF) 
MiL-C-17/97 (USAF) 


ond MiL-C-17/99 (USAF) 





PITTSBURCH « ST.LOUIS 
BURLINGAME, CALIFORNIA 





AEROJET 


Relmme li ila-macli line) 


INFRARED FOR THE F-104 


AEROJET-GENERAL CORP? 


A SUBSIDIARY OF THE GENERAL TIRE AND RUBBER COMPANY 


Engineers, scientists—investigate outstanding opportunities at Aerojet. (Plants at Azusa and near Sacramento, Calif.) 








MOUSE compartment to be placed in Thor-Able nose cone is at left; mouse is investigating 


capsule and seal. 


Mouse cradle and cage are behind mouse; carbon dioxide absorber is 


attached to cradle. Space Technology Laboratories’ Astrovehicles Laboratory directed mouse 
encapsulation. Flight (third mouse) covered 6,000 mi. at speeds reaching 15,000 mph. 


Mice Survive Thor-Able Re-Entry 


New York—A small white mouse 
named Laska was fired some 2,600 mi. 
im a re-entry test nose cone and ap- 
parently survived 45 min. of weight- 
lessness and all other stresses involved 
in re-entry from some 1,400 mi. alti- 
tude—including more than 60G decel- 
cration. 

Mouse was one of three fired in 
General Electric Co. ablation type nose 
cones on Thor-Able launching vehicles 
last April and July. Inclusion of the 
mice was done on a non-interference 


basis as a minimum biological experi- 
ment. First mouse was not instru- 
mented, and none was recovered, but 
telemetry indicated the second and 
third mice lived throughout the flights. 

Known as Project MIA (Mouse-in- 
Able), and conducted by Miss Franki 
L. van der Wal and W. D. Young of 
Space Technology Laboratories, the ex- 
periments were described in detail at 


the National American Rocket Society 


meeting here. 
Although no generalized conclusions 


MOUSE’S telemetry equipment is checked 
at Space Technology Laboratories. Lower 
cylinder houses mouse; upper cylinder con 
tains air-purifying chemicals, water and a 
blower system. Cables projecting from cylin 
ders contain telemetry connections. Unit 
will be placed in Thor-Able nose cone for 
attempted recovery after re-entry. 





This new connector answers the demand from the 


aircraft industry for a shorter, lighter and more 


reliable environment resisting connector. This con- 
nector will inactivate practically all other MS types 
and the Military has assigned a new class letter R to 


insure incorporation of this better connector in all 
new designs. 

An important reliability feature of the new MS-R 
connector is an ““O” ring at the main coupling joint 
which provides for the best possible sealing and more 
positive inter-facial compression and assures complete 
performance compatibility among all approved MS-R 
connectors. Establishment of the MS-R connector as 
the “universal” military connector is testimony to 
the record of previous MS environmental resistant 
connectors using resilient inserts as pioneere@ by this 
Division. In the Bendix* connector, wire sealing is 
accomplished by an exclusive slippery rubber grom- 
met which permits convenient wire threading and 
grommet travel over wire bundles. 

Write for more complete information on this latest 
addition to the ever-growing family of Bendix ele« 


trical connectors. *rrapew are 


“Bencix” 


Now available and approved in com- 
plete conformance with MIL-C-5015D. 


m, SCINTILLA DIVISION 


Canadian Affiliate: Aviation Electric Ltd. 200 Laurentien Bivd., Montreal 9, Quebde 


Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17, N.Y 
FACTORY BRANCH OFFICES 

117 E. Providencia Ave., Burbank, Calif. « Paterson Building, 18038 Mack Ave., Detroit 24, Mich. *« 545 Cedar Lane, Teaneck, N.J 

Hulman Building, 120 W. Second St., Dayton 2, Ohio * 2608 inwood Road, Dallas 19, Texas + 8425 First Ave. South, Seattle 8, Washington «+ 170! 


« 5906 North Port Washington Rd, Milwaukee 17, Wisc 
*K” Street, N.W_ Washington 6, D.C 
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LEADERS IN READOUT AND DISPLAY 


iD rrtitirtelicamenameleleeltiann arene 
processing systems into a torm 
that is instantaneously absorbed 
by the human eve and tully 


understood by the human mind. 
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HARNESS (above) was designed by Space 
Technology Laboratories to prevent mouse 
from interfering with telemetry equipment 
during flight. Swivel knob on back snaps 
into socket in mouse container. Below, tele- 
metry wires are attached surgically to mouse. 
Mouse’s reactions to space flight, including 
weightlessness, were monitored during flight 
in Thor-Able nose cone. 


can be drawn from the three flights, 
van der Wal and Young made these 
observations: 

© Acceleration loads were paralleled by 
Laska’s heart rate, but not by the heart 
rate of the third mouse, named Benji 
e Since both Laska and Benji flew to 
1,400 mi. altitude and the Russian dog, 
Laika, reached onlv 1,050 mi. altitude 
in its satellite, the mice returned to 
earth from a greater altitude than that 
reached by any other living organism 
e Decrease in Laska’s heart rate at first 
tage burnout was gradual, but at second 
stage burnout it was sharp. This was in 
opposition to the heart rate —— 
ot Laika. No trend was detectable 
Benji’s heart rate of first-stage peceen. 
but a distinct increase was apparent at 
the beginning of weightlessness. 

e Neither instrumented mouse gave 
vidence of distress due to weightless- 


ness 
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GENERA ‘ELECTRIC 
DESIGNS ORLD S FIRST 
FLUORESCE ENT LAMPS 


u ™~ 


ee’ 


“especially for 
civilian aircraft lightin g 


e 


Actual Size 


Freedom ip-tighting design is now possible with 
General Bléctric’s draffrauCnew aircraft fluores- 
cents. Only %" in diameter, théyhug ceilings and 
bulkheads, allow interior fixtures to reflect the 


sleek exterior lines of modern aircraft. 


G-E aircraft fluorescents have ruggedized cath- 
odes built to log trouble-free operation under all 
conditions of vibration and impact. And the new 
miniature pinless base allows quick, positive 
locking. 

They are rapid start lamps—usable on a dim- 
mer circuit if desired. Three lengths are now 
available: 57%" (4 watts), 117%" (8 watts), 20% 
(13 watts, also in red for pilots’ compartments). 


” 


Ballast specs will be available soon. Write 
today for the whole story on the new G-E 
aircraft fluorescents. General Electric Company, 
Miniature Lamp Dept. AW-128, Nela Park, 
Cleveland 12, Ohio. 





Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 
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3: 


aluminum and magnesium castings (left), tracked to Douglas from subcontractors in New York, New Jersey and Pennsylvania, 


are checked for flaws with X-ray unit. After large diameters are machined on vertical turret lathe, castings are drilled and tapped (right). 


Douglas Tailors Plant for Nike Hercules 


By Michael Yaffee 


Charlotte. N. C.—Producibility fac- 
tor of the Army’s Nike Hercules surface- 
to-air missile has resulted in a Douglas 
Aircraft Co. plant designed exclusivels 
for missile production and believed to 
be the largest effort of its kind in the 
United States 

Douglas engineers claim that because 
of plant design and the missile’s pro- 
ducibility, the Charlotte Division pro- 
duces the missile at less cost than antici- 
pated by Douglas. The reasons: 

e Exclusive design has no commitments 
to existing equipment, set floor plans 
or established procedures. 

e High rate of production. 

¢ Tooling made especially for missile 
production. 

e Lessons learned in the manufacture 
of similar vehicles. 


HERCULES airframe begins to take shape when machined 


60 


Before Douglas moved into the 
Army’s Charlotte Ordnance Missile 
Plant, the company held a number of 
conferences with the Army and with 
representatives of Western Electric Co., 
the prime contractor for the Nike 
family of missiles. It was then decided 
how the plant was to be rehabilitated 
and what new construction was needed. 
On Dec. 20, 1954, Douglas signed a 
facilities contact with the Philadelphia 
Ordnance District for design and oper- 
ation of the Charlotte plant 

Thus, where many plants simply fit 
missile production into existing facil- 
ities and often spread it widely around 
existing production lines, the Charlotte 
plant was designed solely for integrated 
missile production. 

Douglas, uncommitted to existing 
floor plans or equipment, was able to 
carry out extensive cost studies to find 


and painted castings are placed on assembly fixture (left). 
riveted on, workers enter main engine section to shoot silastic sealant into seams (right). 


the most efficient way of producing 
missiles. 

At the same time the 35 Douglas 
employes who were transferred from 
Santa Monica, Calif., to form the 
nucleus of the new operation brought 
with them missile production experience 
gained from work on Sparrow I, Honest 
John and Nike Ajax. 

The design of the Ajax, of course, 
had been set and there was little that 
could be done to alter its production 
It wasn’t until the Hercules went into 
production that the Charlotte plant 
was really to come into its own 

Minus booster, the Nike Hercules is 
27 ft. long. Body diameter is 32 in 
Missile skin is aluminum throughout; 
main and center fins also are aluminum, 
while elevons and forward fins are 
magnesium. 


The skeleton of the airframe con- 


After skin panels are 
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MISSILE ENGINEERING 





BORE-MATIC unit (left) machines casting bores to size. After inspector checks castings with production inspection gage (right), they get 
alodine treatment and then are covered with zinc chromate primer. 


sists of a series of narrow cylinders and 

small number of longitudinal stiffeners 
which serve as the load-carrying mem 
bers of the vehicle. The cylinders are 
cast from either aluminum or mag- 
nesium to save weight and the time and 
cost of extensive machining. Stiffeners 
aie extruded from the same materials 
for the same reasons 

Aerodynamic heating and stress de- 
termine the choice of casting material 
at some specific joints in the airframe 
But generally, selection of cylinders is 
decided on a cost-weight basis. As a 
result, most of the castings in the Nike 
Hercules airframe are aluminum. 

Airframe sections begin to take shape 
when the longitudinal stiffeners are 
joined to a series of spaced cylinders 
ringing a horizontal assembly fixture 
Skin panels are riveted to the cylinders 
and stiffeners. External protrusions are 


later shaved flush to give an aero- 
dynamically smooth skin. Joints and 
seams are sealed with silastic material 


to keep rain and dirt out. 





FINISHED airframe sections (left) are hoisted onto overhead monorail for final 


I'wo of the three main body sections 
ire bolted together at the plant. Th 
third, which contains the warhead, is 
added at the missile launching site for 
purposes of safety. For the same reason 
the solid propellant sustainer, which 
is fastened to the castings in the first 
two body sections, is not inserted until 
the Hercules is in the field 


Trapezoidal Sheet 


The trapezoidal aluminum 
which is used for the nose cone, is first 
roughly shaped on a long, small dia 
meter roll which drops into a rectangu 
lar trough. Three men slide the sheet 
slowly across the’ trough as the roll 
keeps dropping, forcing the sheet to 
curve upward. When half the sheet 
is curved, it is removed and turned 
around. The half that is still flat is 
then fed across the trough and curved 
to meet its opposite edg« 

Ihe fully curved sheet is seam welded 
into a rough nose cone. This is drop 
ped into female half of a large bulge 


sheet, 





cic whi h 1S sunk t floor leve The 
male half of th 1S 


] . ; 
secured 1¢ COTIC 


inserted: th 
OVCI ! 

uit to the required dimensions at ¢ 
9s 


\W C Iding 


the construction 


kept to a minimum in 
of the Nike Hercul 
Initial cost studies indicated that 
n terms of man 
hours and facilit particularly at Chai 
lotte where Douglas was starting fron 
W elding iffects the 
example, and \ 
hours were sure to be lost just 
straightening welded 
The choice of cylinders as the main 


ing was prefer 


scratch straight 


“ti. 
ness of a part, for iluable 
man 


items out 


internal, load-carrving elements vw 

nother matter. The alternative was 
to start with aluminum or steel ba 
stock While the bar stock would 


provide the strength needed for internal 


load carrving members, it would alsé 
have to undergo extensive machining 


to pare away the excess weight. Use of 
bar stock, might be 


it was decided, 


practical in missiles that were to be 


ae 
3h 


assembly. As sections move along hairpin-shaped course, 


workers install internal mechanisms and insert cable harness for the guidance and control package (right). 
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"a ss FITTING THE 
> Sea 


A New /dea in 
Helicopter Piloting 





This steel giant, world’s most advanced dynamic flight simulator, 
is nearing completion at Bell Helicopter Corporation. It is one 
of the most important tools in the Army-Navy Instrument Pro- 
gram, of which Bell is the rotary-wing industry coordinator. 
Goal of this long-range program is to provide ideal all-weather 
cockpit instrumentation, created for the helicopter’s own special 
needs. In short, to put an actual picture of the outside world 
right in the cabin . .. making helicopter piloting almost as simple 
as turning on the family television set! 





Philosophy behind Bell’s extensive research and development 
embraces an entirely new concept. Historically, both fixed wing 
and helicopter cockpits have been designed around the instru- 
ments. Now Bell seeks to fit the machine to the man. Improved 
displays and controls will relieve the pilot of today’s instru- 
mentation complexities...allow him to perform only those 
functions which he does best. 


Successful completion of ANIP program will have far-reaching 
benefits ... for the helicopter, the aircraft and for every branch 
of military service. Its principle can be adapted to every man- 
made machine... missiles, ships, submarines, tanks... perhaps 
even tomorrow’s automobile. Selection of Bell as industry coordi- 
nator for this all important program is indicative of Bell’s stature 
and reflects the pioneering spirit that has made Bell the greatest 
name in helicopters. 






FORT WORTH, TEXAS © SUBSIDIARY OF BELL AIRCRAFT CORPORATION 
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MAIN engine section and nose cone of Nike Hercules get finish coat of white as they 
move through continuous paint and drier set-up in final assembly building. 





READIED for trip to missile site, nose cone is reversed and inserted into main body section 
which then goes into special shipping container. 


produced in very small quantities 

But for a large scale operation such 
s the definitely in 
dicated the use of Douglas 
tates. They are comparatively inex 
pensive to produce, in large quantities, 
light in weight, and require a minimum 
of machining. And with the develop 
ment of special tooling, much of which 
Douglas makes itself in a well-equipped 
machine shop at the Charlotte plant, 
castings permit rapid missile production 
In one operation, for example, the cast 
cvlinder is placed flat-side down; a 
multiple spindle is lowered and simul 
taneously drills holes through 
the cylinder wall in a 360-deg. pattern 

The use of special tooling, in turn, 
is made feasible by the 
high rate of production in the Hercules 
operation. Design and manufacture of 
the Hercules, for example, is similar 
in many wavs to that of conventional 
manned aircraft; but the comparatively 
low production rate of the latter makes 
hand operations more attractive. In a 


Hercules, studies 


castings, 


many 


economically 
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case where an aircraft part required 
a number of similar holes, for instance, 
they would likely be drilled in sequence 
by hand rather than by a machine with 
1 coordinated hole pattern 


Missile Experience 


Veteran in the airframe business and 
with missile experience dating from 
1941, Douglas was able to bring much 
valuable knowledge to bear on the Nike 
Hercules operation. But the experience 
most directly applicable to the pro 
duction of the Nike Hercules derived 


chiefly from Douglas’ work on the 
Honest John and on the Nike Hercules, 
according to Donald Jamtaas, chief 
engineer at Charlotte Division. Honest 


John-approaches Hercules most closely 
in size; Ajax, in internal structure 

An important carryover from the 
\jax program cited by Jamtaas, for 
example, is the overhead convevor line 
used in the final assembly of the Her- 
cules. In its early work, Douglas used 
dollies extensively to move missile sec- 


























overhead 
to get 


— 


tions The switch to an 
conveyor enabled the c 
rid of most of the dollies and unclut 
ter the floor beneficial, it 
raised the airframe sections to eve-level 
permitting workers to install equipment 
and run the required tests faster, more 
easily and with less physical strain 

At the same tire, the differences b« 
tween the Hercules and other missiles 
are as significant as the similarities 
The construction of the Ajax 
for example, differs noticeably 
that of the Hercules. The 
Ajax body is made up to a large degre« 
of long tubular castings bolted together 
These castings, which are almost full 
machined, form both the load carrving 
structure and the external surface 
Cost and weight of such a structure 
Jamtaas declares, would be 
for the larger Hercules airframe 


mpany 


I ven more 


iirtrame 
from 
smaller 


prohibiti 


Soviet Union Reports 


ICBMs in Production 


Moscow—The Soviet 
continental ballistic missile has reached 
production status, it is | 


Union's inter 
is claimed her 
\ report that the USSR is now produ 
ing ICBMs was buried in 
tence of an 88-page outline of Russia 
plan Production of 
ballistic rockets h 
been successfully set afoot,” it said 
The plan carried no further ref 
to missiles of anv type although 


1 single sen 


new seven-vear 
intercontinental 


ence 
it did state in the same paragraph that 
preparations are being made for travel 


to celestial bodies.” 
Since the Soviet announcement 
August of an ICBM launching, Premier 


Khrushchev has several times indicated 
it is in production but this is the first 
definite claim to such status 


Also included in the seven-ve 
travel will increas 


vear Dp n 


is a forecast that air 

ipproximately sixfold in the Soviet Un 
ion during the coming seven \ It 
isserts the introduction of large turl 


et and turboprop airliners will be re 
sponsible for making air transport on 
passenger tran 
handle thes 


urport 


of main 
port in the 


categones of 
USSR. To 
modern aircraft, more than 90 
ire being built or modernized e rm 
port said 
The network of f 
during th 
seven-veal 1959 and 
1965, the outline of the plan indicated 
In helds ilhied t 
illed for 
if the plastic and 
is well as substantial increases in 


eive particular attention 
period between 
iation, the plan 
sharp boosts in the output 


aluminum indust 


tronic and machine tool 
Output of metal-cutting m 
betw en 190.0 


uutput 


tools is to reach 
200,000 in 1956—an increase of 1.4 t 
1.5 times over 1958. This will inclu 
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Proving Ground for System 
Components in All Environments 


ee 











High-temperature fivid evaluation conducted 
in an environmental lab oven with operation 
ot 600° F oil in, 800° F ambient. 








— 


Unretouched views of Sundstrand constant speed drive, gearbox, and 
hydraulic pump after operation at 600° F oil in, 800° F ambient. 





Sundstrand Aviation’s new and fully equipped environmental test facility 





employs specially designed equipment for simulating an unusually wide 


Conte canttie ty tne of the qveni ond range of environmental conditions. 
dynamometer test stands at Sundstrand’s en- 


“i High and low temperatures, high altitude, shock, vibration, all-atticude, 


and widely varying electrical loads are among the conditions that can be 
imposed individually or in various combinations upon secondary power sys- 
tems and system components for aircraft and missile applications. 

These complete environmental test facilities provide a unique proving 
ground for Sundstrand Aviation'’s advanced research work in the develop- 
ment of secondary power systems and components to meet the demands of 


tomorrow's ultrasonic aircraft and missiles. 


Write today for Sundstrand Aviation's new Facilities Brochure 


800-hp diesel quad-units provide power for Be SUNDSTRAND AVIATION 


testing aircraft electrical systems upto 250 kva. Division of Sundstrand Machine Tool Company, 2411 Eleventh St., Rockford, lil. 





District Offices in: Arlington, Texas; Hawthorne, California; Rexdale, Ontario; Rockford, Mlinois; 
Seattle, Washington; Stamford, Connecticut; Washington, D. C. 


Send for 
new booklet 


‘ 
: Sundstrand Aviation 

' 2411 Eleventh Street, Rockford, Ilinois 

; Please send Sundstrand Aviation Facilities Brochure, 
AV-5000 























Any desired electrical system can be estab- 
lished quickly with this patehboord panel at 
Sundstrand’s environmental lab. 








38,000 specialized and aggregate ma- 
chine tools. Production of some 36,000 
forging and pressing machines in 1965 
is called for by the plan. 

Complete sets of automatic and semi 
iutomatic machine lines will total be 
tween 250 and 271 in 1965 if the tar- 
gets are met. Approximately $10 billion 
is earmarked for precision instruments 
in that year. 

Aside from a brief statement on the 
ICBM, the seven-year plan contained 
no direct reference to the Soviet arma- 
ment program. But Premier Khrush- 
chev touched on it in a speech made 
the following day at a reception for 
graduates of military academies of the 
USSR armed forces. In this he men- 
not only intercontinental mis- 
siles but also referred to “submarines 
equipped with ballistic rockets and 
flving bombs.” 

“It is now enough to press one but- 
ton and not only airfields and means 

if communications of various staffs and 
headquarters but also whole cities may 
go up in smoke, whole countries may 
be destroved,” the Soviet premier said 

This came only a few days after an 
irticle in Sovietskaya Aviatsia reported 
the West was hastily seeking new means 
of defense to protect itself against “in 
evitable retaliatory blows” which it 
would face in event of war. Col. § 
Reidel described material recently pub 
lished in the Western press on improved 
fighter aircraft and guided missiles 

“The arguments, calculations and 
onclusions published in foreign air 
craft periodicals suffer from a certain 
onesidedness and bluntness, inasmuch 
is the aerial targets of the enemy are 
regarded as relatively passive objectives 
having no radar nor similar or better 
guided missiles for repulsing the attacks 

of fighter interceptors,” he said. “But 
this understandable. Foreign air- 
craft publications are vitally interested 
in advertising the products of the big 
gest companies which make planes and 
viation armaments.” 


roned 


1S 


r 
l'ransporter-Erector 
Designed for Rockets 

['ransporter-erector for large rocket 
engines now under development will be 
built by the Hufford Corp., El Segundo, 
Calif.. under $225,000 contract from 
Uhiokol Chemical Corp. 

Vehicle, a tractor with a special 
trailer, will be used to transport rocket 
cngines to test sites and to erect rockets 
in either horizontal or vertical position 
for static firing. Control during erection 
of the engine will be accomplished with 
1 combination of hvydraulically-actuated 
nd electric hoists. Called the “‘trans- 
rector,”” the unit will be capable of han- 
dling engines up to 35 ft. long and 85 
in. in diameter and weighing 80,000 Ib 


AVIATION WEEK, December 1, 1958 


INFRA RED 











w YORK 
PANY * ROCHESTER 2. NE 
OM ? 





LO 
BAUSCH & LOMB OPTICA 


»ss in infra- 
rogress 
rmed on pro’ 
- levels? This could Ae 
juate developments that - 
oci d projects- That S 


Why not 
ts we re sending out- y 


> kept in 
> to be kep 
id you like -— 
bor. occurs at engineer! 8 
ou e 

mi hty useful in helping yo Siew 
mig well affect your _ > 

¥ > 55 re 
reason for progress po 


also? 
> 2m to yOu, 
Ph cenee red items that we 


nm aluminate 
how unique 
iscrimi- 


n infra- 


ew calciul 


information re) 

- how n he 
to you a 
' ansmittance systen ty 
in analytica 


The reports will covet 
feel can prove of ee a 
lass simplifies desig pp 
fil 3; set new standards = 
ms ; : 
ue - and much, much m Soe 
n ie 
5 es we re 
en't just laboratory sampl sliver 
Ant skbe pect Our infra-red — “ 
=" ; ssiles 
ms ar current operat jonal miss 
in 
prove 


pplied in production volume. 
su 













g work with infra-red 


estin ws 
‘re doing a lot of interes work wince tested 
veserial® from research to pe oe 
re ot fill out the coupo “4 
hardware. Why ® ra ange 


worth knowing- 





| 
| 
| 
| 
| 
| 
| 
| 
J 


BAUSCH & LOMB OPTICAL CO. 





| 

86936 St. Paul Street, Rochester 2, N.Y. 
| 

Please add my name to your distribution list | 
| of B&L infra-Red Progress Reports. | 
I 

NAME .. | 
TITLE 
COMPANY | 

| ADDRESS | 
| eS ZONE STATE ] 


ee ae 


oO 
wn 





BRITANNIAS are flying over 80,000 miles daily on the 
world’s trunk routes—cutting previous scheduled times by an 
average 20°., setting new standards of comfort. 


BRITANNIAS have now been operating for two years on 
some of the world’s most exacting routes —in extreme 
climates— from diverse runways —on stages ranging 





from short inter-city hops to the longest transpolar flights. 


How have they rewarded 


Facts and figures of the operators themselves—these pro- 
vide the conclusive evidence. They bear witness to the 
soundness of the basic Britannia concept. They prove the 
Britannia in airline service to be exceptionally reliable, 
capable of attracting new traffic, and immensely flexible. 
In a word—profitable. 


1 Reliable. Britannia’s jet-prop engines have established 
an all-time record, since life between overhauls on the 
Proteus 705 has been raised by the Air Registration Board 
to 1,600 hours after only 18 months’ service—a rate never 
before achieved by any engine, piston or turbine. “Engines 
virtually trouble-free’’—#l Al. ‘““New standard of mechani- 
cal reliability . . . nearest approach to ideal propulsion unit 
for transport aircraft’”—Aeronaves. 


2 Steadily rising utilization rate. Here again 
aircraft reliability tells. After a year in service with 
BOAC, Britannia 100 series were achieving 8 hours per 
aircraft per day and are now flying more than 10 hours— 
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3,780 hours per annum. After eight months in service with 
E] Al, Britannias were already achieving 8.4 hours per day. 


3 Attracting new traffic. On transatlantic routes 
this year Britannia operators have achieved some of the 


highest load factors ever recorded—despite a substantial 


drop for all carriers. During the first 6 months, BOAC’s 
Britannias were 80.2°, full. 


EL AL TRANSLANTIC PASSENGERS 


Britannia Services 
begun 22nd Dec 1957 
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PASSENGERS PER MONTH 
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Since introducing Britannias, El] Al have trebled their 
share of transatlantic traffic, while Canadian Pacific on 
their transpolar Vancouver — Amsterdam route gained a 
32% increase in westbound traffic over the same period 
last year. 

On commonwealth routes, Britannias have flown 420 


million seat miles, 296 million passenger miles—a load 
factor of 70%. 





THE OPERATORS? 


4 Flexible. Britannias fly on stage lengths varying from 
300 to 5,000 miles. Routes include: with BOAC, London 
New York — San Francisco, London — Montreal — Chicago - 
Detroit, London — Bermuda — Caracas, on African routes to 
Johannesburg, and on the Far East routes to Tokyo, 
Sydney, Melbourne; with El] Al Israel Airlines, Tel Aviv 
New York, calling at Paris, London; with Aeronaves de 
Mexico, Mexico City New York; and with Canadian 
Pacific Transpolar, Vancouver — Amsterdam, and Trans- 
Pacific, Vancouver — Tokyo — Hong Kong. Britannias also 
fly on many other routes for the various airlines. 





5 Non-stop transatlantic regularity. During the 
first six months of this year, E] Al scheduled and made 1853 
transatlantic crossings. Only once did extra severe head- 
winds force an intermediate stop. 

This 100% 
ting as many as five return services a week between Tel 
Aviv and New York with only three aircraft. El Al has 


recently taken delivery of a fourth Britannia; services are to 


regularity continued when El Al were opera 


be still further increased 


On their exacting Commonwealth routes BOAC hav: 


achieved 98°), regularity 


All these factors add up to— 
PROFITABILITY 
The sum total of success in all these factors is con- 


tained in one word: profitability 


El! Al's experience bears this out. Their Britannias 
are operating at a ton/mile cost approximately 
20°, less than any previously experienced 
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Bendix * has long been a leader in supplying controls and fuel systems for all types 
of aircraft engines. Today, Bendix is proving to be a natural for new challenges 
in related missile fields—on ram jets, rockets, nuclear power, and other advanced 
propulsion systems. So, when it comes to controls, remember that Bendix has the 


background—and is anxious to share it in solving your problems. ars. U.S. PAT. OFF: 
g g 
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THREE-LEVEL Maser amplifier construction is shown for S-band devices of two different types developed by Lincoln Laboratory. 
The new devices have extremely low noise levels 


at left employs traveling wave principles. 





Unit at right is a single-crystal device. 
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Boom Predicted for Molecular Amplifiers 
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By Philip J. Klass 


Washington—Impressive variety of 
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plifiers extremely low 
improve 


parametric 


whose Noise 


characteristics promise major 
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Air Force’s Air Research 
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pushed the molecular 
trom scientific curiosities to early exper 


short vears anc 


This was disclosed 
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during the 


jointly by 


wide 
which has 
new amplifiers 
mental hardware in two 
is reminiscent of the tremendous en 
thusiasm which followed the develop 
ment of the transistor 10 years ago 
lhe molecular amplifier appears to be 
at roughly the of develop 
ment as the was back in 


1951-52. 


Saline 


transistor 


stage 
Unannounced purpose of the sympo 
sium was to publicly launch a long-range 
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ARDC program and stimulate industrn 
thinking on the development of funda 
mentally new techniques for performing 
functions that will 
magnitude improvements in 


clectronic provide 
order of 
reliability and reductions in size and 
weight to meet the 


aircraft, 


needs of supersonic 
missiles and vehicles 
USAF’s program objectives 
revealed by AviATION WEEK 


p. 64) and June 16 (p. 243 


space 
were first 
last June 


Contract Not Announced 
ARDC  spokesm 
unable to announce an Air | 

of a $7 million research and 
ment contract in 


However, 


molecular « 
because the contract had not bec 
final by the time of the symp 
Symposium program was dominated 
Masers and parametric 


them dealing in 


sium 
by papers on 
many of 
high-powered physics of more interest 
to physicists than to engineers. Whil 
these devices typify the sort of perform 
ance advances that can be achieved by 
fundamentally new tech 
nigues, the program papers left many of 
the 250 attendees wondering if the 
symposium was not mistitled 

Maj. Gen. M. C. Demler, 
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New General Electric Flight-Test hangar at Edwards AFB include the Vought Regulus II Missile, North American 
houses technical and engineering services for aircraft main- F-86, Boeing B-47, Lockheed F-104, Grumman F11F-IF, 
tenance, instrumentation, data reduction, operations con- Douglas XF4D, and the McDonnell F-101. 

trol, quality control, advanced design, etc. Planes shown 


...@t EDWARDS AFB! 


At flight test centers like this, General Electric technical and engineering serv- 
ices quickly gather and interpret experimental flight data to guide design toward peak 
performance for the engine-airplane combination. 

Operation “Check-Up” enables the men at General Electric’s Jet Engine De- 
partment to design, develop and improve jet engines like the J47, the J79, and the new 
J93—engines which write history. 

Headlines like “Speed Record Added to Feats of F-104”—“CJ-805 to Power 
Convair’s New Jetliner’—“Starfighter Sets New Altitude Mark”—‘“New Air Force 
Bomber, Fighter Will Shoot for Mach 3” reaffirm the sky-mastery of GE jet power— 
the mastery established by J47-powered Sabrejets over Korea. 


Progress ls Our Most /mportant Product 


GENERAL ELECTRIC 


JET ENGINE DEPARTMENT CINCINNATI 15, OHIO 





“PIONEERING” 


JET ENGINE DEPT. 
in CINCINNATI 


In the Cincinnati suburb of Evendale, 
a team of professionals in propulsion 
is involved in the design, develop- 
ment and demonstration of advanced 
aircraft propulsion systems. This is 
truly “Operation Pioneering”—and 
the men who powered the world’s 
fastest aircraft invite you to join 
them! 
If you like to meet and solve new 
problems . . . if you like the challenge 
of the unknown . . . if you’re the kind 
of man who likes to help write to- 
morrow’s textbooks in today’s test 
labs . . . if you don’t know that “it 
can’t be done that way” . 


you'll like it af GE... 
where ability is 
recognized and rewarded. 


Due to expanding activities and mili- 
tary and commercial jet engine con- 
tracts, we need more creative engi- 
neers to help shape aviation’s future. 
Our unique use of small-unit work 
groups emphasizes and encourages 
creative freedom. Our engineering 
staff has more than doubled since 
1955, and annually about 509% of our 
engineers have been promoted to 
more responsible positions. Career po- 
sitions for degree enzineers with U.S. 
are open in many fields 


RELIABILITY . . . AERODYNAMIC DESIGN 
. . . ELECTRICAL CONTROLS DESIGN. . . 
ADVANCED ENGINE PERFORMANCE AN- 
ALYSIS . . . ENGINE FLIGHT TEST... 
CONTROL COMPONENT DESIGN .. . TEST 
INSTRUMENTATION . . . ENGINE STATIC 
PARTS DESIGN . . . DESIGN MODIFY 
DATA REDUCTION SYSTEM... and 
many others. 


citizenshif 


Send your resume—or, for more in- 
formation, write or phone: 


Mark Elwood, General Electric Co. 
Jet Engine Dept AW-1201 
Cincinnati 15, Ohio 
Phone POplar 1-1100 


Collect long distance calls will be ac- 
cepted any weekday 9 A.M.-4 P.M, 


GENERAL @@ ELECTRIC. 
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mer can operate on a continuous-wave 
basis. For discussion of Maser funda- 
mentals, see AvIATIONWeEeEk, Aug. 19 
1957 (p. 76) and Aug. 26, 1957 (p. 91 

A two-level Maser, however, can operate 
at frequencies above the X-band whereas 
present three-level devices cannot, Dr 
J. G. Castle of Westinghouse Electric 
pointed out. Two-level device also is 
extremely useful for investigating the 
properties of new materials and as a low- 
noise source of extremely high fre- 
quency microwave energy, Castle said. 
Both types of Masers require cooling to 
extremely low temperatures, which 
tends to limit them to ground-based 
applications where size and weight are 
not critical factors. 


Silicon Diodes 


In the area of molecular amplifiers 
which can operate at room tempera- 
tures, a new parametric amplifier using 
silicon diodes (AW Aug. 4, p. 69) ap- 
pears considerably more promising than 
the ferrite amplifier, according to A. G. 
Fox of Bell Telephone Laboratories 
Although ferrite amplifier has Q's of 
several thousand, compared to Q’s of 
only 10-20 for diode amplifier, the fer- 
rite amplifier is apt to oscillate at some 
unexpected frequency due to acoustic 
vibrating modes which are not vet fully 
understood, Fox reported 

The diode type of parametric ampli- 
fier also was favored by Dr. Leon S. 
Nergaard of Radio Corp. of America. 
Because noise figure of such an amplifier 
depends upon the ratio of signal fre 
quency to idling frequency (the latter 
is equal to the difference between pump 
frequency and signal frequency), use of 
simple diode amplifier is limited by 
difficulty of obtaining sources of ex- 
tremely high frequency pumping power 

One wav around this limitation is to 
make use of non-linearity of diodes to 
generate harmonies of the pumping 
power which makes it possible to 
achieve effective pumping frequency 
that is two or three times the actual 
frequency, Nergaard said. RCA _ has 
demonstrated this technique with diode 
amplifiers operating at 200, 380 and 
6,000 mc. Svivania’s Dr. E. N. Skomal 
described the use of ferrite or garnet as 
a harmonic gencrator (without gain) 
which can be used to produce extremely 
high frequency power 

Number of Maser, parametric ampli 
fier programs currently being sponsored 
by Army’s Signal Corps were briefly 
described by Morris Katzman. They 
include 
¢ Bell Telephone Laboratories is work- 
ing with Maser emploving ruby crvstal. 
Device has exhibited 23 db. gain with 
a 25 mc. bandwidth and can be tuned 
over range, Katzman said 
© Radio Corp. of America is investigat- 
ing paramagnetic materials including 
ruby that is doped with chrome, as well 
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STEEL 
FABRICATING 
COMPANY 


AVAILABLE NOW 
FOR LEASE, MERGER, OR SALE 


This prominent Southern California Com 
pany has had an excellent reputation as 
a leader in its field (for more than 50 
years) as a quality manufacturer of many 
types of products and equipment for in 


dustry, contractors, and defense. 


If your product is made of steel, alumi 
num, or other metals, do not fail to ex 
amine this unusual opportunity to acquire 
a first class company or plant facility. 

Can lease facilities only; exchange stock 


merge; sell assets; or manufacture prod 


ucts to your specifications. 


Write: Mr. Robert W. Eberle 
712 South Spring St., 


Los Angeles, California 
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Conceivably, every military plane or missile, every 
commercial air liner, every private aircraft, everything 
that flies, can now be equipped with the same type 
of autopilot! 


This major advance in flight control standardiza- 
tion is possible because Honeywell's Adaptive Auto- 
pilot does not rely on complex gain adjustment func- 
tions such as Mach number or dynamic pressure. The 
Adaptive Autopilot adjusts itself on the basis of its 
own performance in such a manner that system per- 
formance remains insensitive to changes in flight con- 
ditions. This major advance in the field of automatic 
flight control eliminates the need for tailoring the 
autopilot to aerodynamics of the air vehicles. The 
Honeywell system employs a self-evaluating feature 


ONTROL SYSTEM! 


Honeywell’s advanced Adaptive Autopilot can be used 
in any missile, any aircraft—does not require air data for scheduling feedbacks 


so that overall system performance is uniform despite 
drastic and rapid changes in flight conditions and 
aerodynamic parameters. 


Elimination of complex air data gain scheduling 
and use of solid state techniques has permitted weight 
and volume reductions, reduced power requirements, 
significant improvement in system reliability and elim- 
ination of extensive developmental flight tests. As an 
added advantage, ground checkout features are 
simplified. 

For complete, detailed information on the Adaptive 
Autopilot or other Honeywell flight control systems or 
components call or write Minneapolis-Honeywell, 
Aeronautical Division, 2600 Ridgway Road Min- 
neapolis 13, Minnesota. 
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as use of magnetostriction for Maser 
tuning. 

Massachusetts Institute of Technol 
ogy is investigating two and three-level 
Masers. 

e Stanford Research Institute is work- 
ing with two-level garnet (ferrite) am 
plifier and traveling wave tvpes with 
helix wound around ruby crvstal. Katz 
man said the institute expects to be 
able to develop a device capable of 
handling “many tens of kilowatts of 
peak power.” 

e Varian Associates is studying para 
magnetic materials, including strontium 
titanate doped with iron 

¢ Signal Corps itself is investigating two 
ind three-level Masers 

® Hughes Aircraft, working under Sig- 
nal Corps sponsorship and with its own 
funds, has developed a two-level ruby 
Maser that operates at X-band. Hughes 
lso is designing a compact three-level 
unit for Signal Corps which is expected 
to have an over-all equivalent noise 
temperature of 30 deg. Kelvin, half of 
which comes from Maser crystal itself. 
Ilughes is investigating hydrated salts 
ind other Maser materials, Dr. T. H. 
Maiman reported. 


New Materials 

University of Michigan’s Willow 
Run Laboratories, under Army and Air 
lorce sponsorship, also is investigating 
1 variety of new Maser materials, in- 
cluding gallium oxide doped with 
chrome and irradiated green sapphire 
doped with vanadium, according to Dr. 
C. Kikuchi. 

General Electric’s Dr. Hsiung Hsu 
described three novel parametric ampli- 
fiers which use internal feedback cir- 
cuits that enable them to operate with 
pumping frequency that is considerably 
lower than signal frequency, instead of 
the usual reverse relationship. Dr. Hsu 
reported one unit had operated with 
S-band signal frequencv. By changing 
the amount of feedback, it is possible 
to increase device’s gain, decrease its 
bandwidth. 

Other papers, or comments from 
members of the audience, indicated 
that Air Force Cambridge Research 
Center, Naval Research Laboratory, 
Harvard University and Airborne Instru 
ments Laboratory are also active in 
molecular amplified field. 

Lincoln Laboratorv’s Dr. James W. 
Mever warned that the “recent burst of 
ictivity in the application of paramag- 
netic materials to solid state Masers has 
all but exhausted the reservoir of funda 
mental knowledge built up for us by 
researchers.” He called for expanded 
ind continuing research into properties 
of new materials. 

Dr. Meyer also emphasized that use 
of extremely low-noise Masers makes 
the environmental noise of the rest of 
) radar or communication system, for 
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Only three ounces in weight, this rugged, 
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merly small compared to pre-amplifier 
noise, of major consequence (AW Aug. 
26, 1957, p. 104.) This means that 
resistive losses in antennas and _ trans- 
mission lines must be held to extremely 
small values if they are not to offset 
Maser gains. 

Dr. Harvey Brooks, dean of the Har- 
vard School of Engineering and Applied 
Physics, said progress and understand- 
ing in molecular electronics would re- 
quire investigations in five basic areas: 
@ Materials—preparation and properties. 
e Use of ultra-high magnetic fields. 

e Bridging gap of knowledge between 
microwaves and infrared in electromag- 
netic spectrum. 

e Micro-acoustics—the study 
at microwave wavelengths 

e Extension of high pressure techniques 
to extremely low temperatures. 


7B FILTER CENTER . 


> Countermeasures for A3J—Problem 
of finding suitable locations for elec- 
tronic countermeasures antennas on 
modern bombers is pointed up by the 
fact that the Navv’s new North Ameri- 
can A3J originally required 60 ECM 
antennas, although number has since 
been reduced. Principal suppliers of 
ECM equipment for A3J include: Mel- 
par, Motorola and RCA. North Amer- 
ican-Columbus holds ECM system in- 
tegration responsibility. 
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P Sylvania Reveals ECM  Projects— 
Number of interesting-sounding study 
and development programs in electronic 
countermeasures have been revealed by 
Sylvania Electric, including: 

e Plato countermeasures study, for 
Army Ordnance Corps, on anti-missile 
missile system for which Sylvania is 
weapon system manager. 

e AN/ALOQ- airborne ECM, recently 
developed for Air Force. 

@ Frequency-diversity anti-jamming 
techniques, for Rome Air Development 
Center. Company also reports analysis 
and design study for RADC on System 
219L, system for detecting intercon- 
tinental ballistic missiles. Sylvania also 
holds program for terminal guidance 
system for Army's Nike Zeus anti-mis- 
sile missile program. 


» Protecting Avionics From Shock— 
New technique for protecting avionics 
equipment against missile shock and 
vibration, which uses multi-layer grid 
and # in. Teflon rods embedded in 
matrix of silicon rubber are described 
in report by Wright Air Development 
Center. Report, designated PB 151005, 
priced at $2.75, is available from Office 
of Technical Services, Dept. of Com- 
merce, Washington 25, D. C. 
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Synchronization—Event can accurately contro! 
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With proper light source light gains 
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The Librascope Precision Technology Mode! C 
Image Converter Camera, designed around a 
newly developed image converter tube, is elec- 
trostatically focused and deflected. Exposure 
times to 10 millimicroseconds are possible, 
presenting many new research possibilities 
For complete information on the Model C image 
Converter Camera write for Bulletin PTI-100. 
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USAF Traces Ramo- Wooldridge Growth 


Washington—Revealing portrait of 
the Ramo-W ooldridge Corp., financing 
of its remarkable growth in four years 
to a $43 million business in 1957 and 
its relationship to Thompson Products 
is disclosed in a recently released sum- 
mary of Air Force Survey of Manage- 
ment of Ballistic Missile Program. 

Survey was made early in 1958 prior 
to the company’s decision to separate 
its Space ‘Technology Laboratones as 
a corporate entity under James H. 
Doolittle and to merge the remainder 
of the company with Thompson Prod- 
ucts to become Thompson Ramo 
Wooldridge Inc. (AW July 7, p. 28; 
Aug. 25, p. 24). 

Report reveals the complex corporate 
relationship that mend en» existed be- 
tween Ramo-Wooldridge and- Thomp- 
son Products by which its founders 
sought to retain corporate control while 
the latter provided the bulk of the 
company’s early financing. 

Such details as the names, original 
and present salaries of all Ramo-Woo]- 
dridge employes who earned more than 
$20,000 annually as of Dec. 31, 1957, 
also are listed. Report discloses that Air 
Force has paid Ramo-Wooldridge a 
total fee of approximately $5.1 million 
for its efforts on the ballistic missile 
program from 1953 through the end of 
1957. This represents an average of 
11% of the $46.7 million in program 
costs accumulated by the company dur- 
ing this time. Company originally re- 
ceived a fee fixed at 14.3% of estimated 
cost, but the figure was reduced to 10% 
in Fiscal 1957, according to the report. 

During the four-year period studied, 
military business represented approxi- 
mately 97% of Ramos’ total, and 
roughly two-thirds of this came from 
the company’s ballistic missile manage- 
ment efforts. Approximately 60% of 
the firm’s 3,269 emploves at the end 
of 1957 were assigned to the ballistic 
missile program. 

Company's net profit after taxes for 
the four-year period totaled $5.1 mil- 
lion on total sales of $84.2 million, 
for a return of approximately 6% on 
sales. For the year 1957, net profits 
were $1.9 million on sales of $43.1 
million, for a return of approximately 
4.4%. The latter is comparable to 
rates of return achieved by avionics 
manufacturers. 

In the late summer of 1953, Drs. 
Dean Wooldridge and Simon Ramo 
left Hughes Aircraft Co., along with 
other members of the top management, 
following disagreements with owner 
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Howard Hughes. Wooldridge and 
Ramo, top two scientists at Hughes, 
generally are credited with having at- 
tracted high-quality scientific personnel 
to the company in the post-war period 
who played a major role in its emerg- 
ence as one of the nation’s largest 
avionics manufacturers. 

Wooldridge and Ramo approached 
J. D. Wright and H. A. Shepard, top 
officials of Thompson Products whom 
they had known previously, to see if 
their company would be interested in 
financing a new venture the two scien- 
tists proposed to form. 

As Aviation Week reported four 
years ago (Oct. 11, 1954, p. 48): “Ramo 
and Wooldridge wanted a partner who 
would provide financial backing, busi- 
ness management assistance, yet not 
insist upon controlling interest (in the 
new company) in return. This Thomp- 
son Products agreed to. . .” 


Initial Capital 

The two scientists originally each put 
up $6,750 and Thompson Products in- 
vested $165,000, for which it received 
49% interest in the new company while 
the founders and their key associates 
retained controlling interest. At this 
stage, the two founders were thinking 
of a small organization, primarily de- 
voted to research and development, ac- 
cording to views expressed to friends. 

It was not until several months later 
that the Air Force created its Stra- 
tegic Missiles Evaluation Committee 
(SMEC) to review USAF’s strategic 
missiles program as a result of break- 
through in thermonuclear weapons. The 
new company’s small group of top- 
level scientists was looking for chal- 
lenging assignments at a time when the 
newly formed Strategic Missile Evalua- 
tion Committee was looking for tech- 
nical support for its assigned task. This 
led to a committee contract for Ramo- 
Wooldridge. This, in turn, led to com- 
pany’s being named technical adviser 
and systems engineer to Air Force's Bal- 
listic Missile Division in Mav, 1954, 
when USAF launched its all-out bal- 
listic missile program. 

This called for expansion, and capital, 
far bevond anything originally envis- 
ioned by company founders or Thomp- 
son Products. Funds on the order of 
$20 million would be required during 
the next vear or two. 

Thompson Products could easily jus- 
tify a modest $165,000 investment 
without controlling interest to its own 
stockholders, but an investment of 


millions of dollars in a company con 
trolled by two “long-haired scientists”’ 
was another matter. The principals 
needed to work out an arrangement 
which was not only satisfactory to their 
mutual interests but which also served 
to protect Air Force interests. 

(Air Force had been extremely wor- 
ried only a year earlier that manage- 
ment walk-out at Hughes Aircraft might 
seriously disrupt, if not destroy, its 
sole source of interceptor fire control 
systems—although these dire consequen 
ces did not subsequently materialize 

In return for additional financing, 
Thompson Products was granted an 
option to purchase 70% of the Class 
B common stock, a class which elected 
five of the nine-man Ramo-Wooldridg« 
board of directors. (Class A_ stock, 
which Thompson Products already held, 
could elect only four members of the 
board.) However, the option could 
not be exercised prior to 1962-64 and 
had to be exercised in its entirety. (By 
this time, the ballistic missile program 
would be well along the road to 
tactical use.) The option further pro- 
vided that Thompson Products could 
acquire a total of 85% of all common 
stock, including Class A. 

Until the 1962-64 option period, a 
clear-cut majority of the controlling 
Class B stock (15,167 out of 25,500 
shares authorized) was deposited in a 
10-year voting trust with Simon Ramo, 
Dean Wooldridge and Harold George 
as trustees. This meant that two of 
the three trustees could elect a majority 
on the board, thus controlling the com- 
pany. 

This, the Air Force report points 
out, assured USAF that it “would 
continue to deal at least until 1964 
with the individuals who were the basis 
for the original source selection.” 

Out of this arrangement came a 
capital structure consisting of two types 
of preferred and two types of common 
stock. This was the situation as of 
Dec. 31, 1957: 

e Cumulative preference stock: Thomp- 
son Products paid in $4 million for all 
of the 40,000 shares authorized at $100 
par value per share. 

© Preferred stock: Thompson Products 
paid in $350.000 for 3.500 shares out 
standing of 4,000 shares authorized at 
par value of $100 per share 

e Class A common stock: Thompson 
Products paid in $43,312 for 21,65¢ 
outstanding shares of 24,000 shares au 
thorized at par value of $1.00 per share 
Company was authorized to purchase 
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North American Aviation’s T2]J 
...a new concept in jet-pilot training 


Students can learn to fly in this jet trainer...and complete their 
basic training in the same plane 


The T2J is a new basic jet trainer for the Navy, 
designed and built by NAA’s Columbus Division. 
It will step up the scope and efficiency of previous 
training programs to meet the ever-higher stand- 
ards of pilot proficiency demanded by the Navy. 

It is a tandem-seat, straightwing configuration, 
powered by a Westinghouse J-34 engine. It has a 
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level flight speed of 424 knots, and has demon- 
strated a safe dive-speed of Mach 0.85. 


Engineered for Safety 

The design concept of the T2J stresses engi- 
neered safety. North American made exhaustive 
human-engineering studies and went into the field 








to survey the preferences of flight 
instructors. The majority of the 
instructors, for example, said 
that they preferred a tandem seat 
arrangement. North American 
included this feature—but gave 
the instructor an unobstructed 
view by raising the rear cockpit 
so that he sits 10 inches higher 
than the student. 

Instructors generally agreed 
that the desirable maximum ap- 
proach speed for a trainer is 85 
knots. NAA held the T2J’s stall 
speed below 75 knots as an extra 
margin of safety. 

North American’s studies also 
showed that 80 percent of USAF 
and Navy aircraft accidents occur 
during landing and takeoffs—and 
that nearly all could be laid to loss 
of control. So the T2J was given 
a large tail for good stability and 
positive control at low speeds. 
Another outstanding safety fea- 
ture is the NAA-designed deck- 
level ejection system, tested at 
speeds as low as 60 knots. 


Engineered for easy maintenance 

North American engineered 
the T2J for maximum reliability 
and ease of maintenance. It is 
made up of simple, conventional 
structures that ‘can be conven- 
iently fabricated. Off-the-shelf 
equipment was used wherever 
possible to ease logistics and hold 
down development costs. 

The powerplant and auxiliary 
equipment is placed outside the 
primary structure. Large panels 
held by quick-opening latches 


give convenient, ground-level ac- 
cess to bays on each side of the 
fuselage. Two panels on either 
side hinge upward to bare the 
engine. The T2J engine has been 
removed in seven minutes, in- 
stalled in twenty. J-34 engine 
reliability has been confirmed by 
extension of service life between 
overhauls to over 1000 hours. 
Wiring from cockpit consoles 
runs directly downward to the 
equipment bays. Each system is 
on the same side of the airplane 
as its console. This layout allows 
minimum length leads, makes it 
easier for maintenance crews to 
trace circuits and systems. 


Small weapons training 

The T2J’s wide range of mis- 
sion capability includes initial 
check-out, instruments, naviga- 
tion, formation, acrobatics, and 
pilot proficiency training. For 
operational training, it provides 
gunnery, rocketry, bombing, and 


tow-target missions. Designed to 
operate without restrictions in 
any configuration—with or with- 
out tiptanks—the T2J is capable 
of simulating special weapons 
delivery techniques. 

Optional ordnance packages 
designed for the T2J include gun 
packs, tow-target pack, 100-lb. 
practice bombs, M-5 practice 
bomb clusters, Type T-1 practice 
bomb containers, 2.25-in. rocket 
launcher assemblies, and 2.75- 
in. Mighty Mouse Aero 6A rocket 
packs. 

The T2J pilot training system, 
designed to satisfy particular 
Navy requirements for early 
training in carrier and arma- 
ment techniques, will help pro- 
duce better-trained operational 
pilots. The indications are that 
the T2J will operate at direct 
costs that compare favorably 
with those of piston-powered 


trainers. 





The Vigilante comes from Columbus too. Twin-jet, two-man, carrier-based A3J Vigilante. 
Fastest, most accurate attack weapon system ever built for the Navy. Equally 


effective for limited war, all-out conflict. Designed and built by North American. 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. 
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STROMBERG-CARLSON << ry 
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A DIVISION OF GENERAL DYNAMICS CORPORATION 
1461 NORTH GOOOMAM STREET + ROCHESTER 3,.N.Y 
ELECTRONICS AND COMMUNICATION FOR HOME, INDUSTRY AND DEFENSE 


Firm central control... 


over interlocking functions of 
Engineering and Finance... 


under a member of 
top management whose 
authority is undiluted— 


this, the Stromberg-Carlson 
concept of Systems Management, 
is a definite departure from 
conventional methods. 


It’s working extremely well. 


Unified direction of all our own 
divisions, leading consultants 
and qualified subcontractors 
assures a tight control of costs 
and more efficient utilization 
of facilities. 


Currently, this concept is 
helping develop an electronic 
countermeasures system vital to 
the defense of the free world. 


Our talent is equally 
applicable to 
Communication, 
Navigation, Test 
Equipment and 
other complex 
electronic systems. 
Our brochure 709 


would be of interest. * 








additional shares sufficient to maintain 
49% control of all common. stock 
(Class A and Class B) outstanding. 

e Class B common stock: Total of 
22,540 shares outstanding of 25,500 
shares authorized, for total of $45,080 
paid in. Total of 15,167 shares of 
those outstanding were deposited in 
three-man voting trust. 

In addition to the $4.4 million 
which Thompson Products invested by 
purchase of preferred stock, the com- 
pany also signed a credit agreement 
with Ramo-Wooldridge by which it 
agreed to loan the latter up to $16 
million on 10-year notes. As of Dec. 
31, 1957, Ramo-Wooldridge had drawn 
$7.6 million from Thompson Products, 
owed another $8.5 million on loans 
cbtained from Mellon National Bank 
& Trust Co. and Bank of America. 

As of Dec. 31, 1957, the investors’ 
capital contribution of $4.4 million 


had expanded to a total shareholders’ 
equity of $9.2 million, of which $4.7 
million represented retained earnings, 
the Air Force report indicates. 
Ramo-W ooldndge owned 56% of to- 
tal floor space used for the ballistic mis- 
sile program, leased 33%, with the 
remaining 11% being government 
owned. Total investment in property, 


plant and equipment used for the same 


program was $32 million, of which 
58% was Ramo-Wooldridge owned, 
28% leased and the remaining 14% 
government furnished. 

Under the original terms of the 
company’s contract with the Ballistic 
Missile Division, the company was spe- 
cifically excluded from participating as a 
major hardware supplier in the ballistic 
missile program, except with the ap- 
proval of Assistant Secretary of Air 
Force (Materiel.) Ramo-W ooldridge 
officials were as insistent as the Air 


Force on this point, to keep the com- 
pany above reproach in its technical 
recommendations. Subsequently, Ramo- 
Wooldridge was low-bidder for design 
and fabrication of data processing 
equipment for use on an inertial guid 
ance system which American Bosch 
Arma was developing for Titan, and Ai 
Force approval was given. The company 
also won out over Radio Corp. of Amer 
ica, Eastman Kodak and International 
Business Machines Corp. for a Rome 
Air Development Center contract to de- 
velop intelligence data handling system 
for Air Force Lockheed reconnaissance 
satellite (WS-117L) 

However, as the ballistic missile pro- 
gram mushroomed, becoming a major 
portion of the Air Force budget, Ramo 
Wooldridge officials realized that they 
had cut themselves off from a major 
portion of the future defense business 
The Air Force report says “the future 





Air Force Ballistic Missile Timetable 





Washington—Major milestones in the Air Force’s ballistic 
missile program, revealed by Summary of Survey of Manage- 
ment of the Ballistic Missile Program, recently released by 
USAF’s Inspector General (AW Nov. 17, p. 34) include the 
following: 

@ 1946: Project MX-774, which later evolved into Project 
Atlas, is awarded to Convair. Project subsequently suffered 
from “frequent policy changes, funds shortages, major technical 
obstacles and low priority,” the report says. 

® October, 1953: Strategic Missiles Evaluation Committee 
(SMEC) is created to review all USAF strategic missile programs 
because of a recent breakthrough which indicated feasibility 
of small hydrogen-bomb warheads. 

@ February, 1954: Reports by both the Rand Corp. and the 
Strategic Missiles Evaluation Committee (SMEC) conclude 
that the Atlas intercontinental ballistic missile can be opera- 
tional by 1960-62 and call for a new Air Force agency to study 
the ICBM and manage a reoriented program which should be 
given highest priority and necessary funds. Rand Corp. earlier 
had submitted reports which indicated the feasibility of inter- 
continental missiles and had recommended a “drastic revision” 
of Atlas program, according to the report. 

®@ March, 1954: The reports receive top-level USAF study, 
acceptance and authorization to revise performance require- 
ments, assign high priority and establish a highly competent 
military-technical group within ARDC. 

@ April, 1954: Office of the Assistant Chief of Staff for Guided 
Missiles is established with responsibility for control and direc- 
tion of the ballistic missile program at Air Force headquarters. 
Scientific Advisory Committee is organized by Dr. John von 
Neumann to continue work of SMEC group and monitor 
Atlas program progress. 

@ May, 1954: Highest Air Force priority is assigned to Atlas 
program and establishment of a West Coast ballistic missile 
field office is authorized. Its commander is given authority over 
all aspects of the program “to include development of a com- 
plete weapon system, including ground support and the devel- 
opment of recommended operational, logistic and personnel 
concepts.” Name of field office, established July 1, 1954, was 
later changed to the Air Force Ballistic Missile Division. 

@ May 17, 1954: Letter contract of the Ramo-Wooldridge 
Corp. to “perform technical services and furnish necessary 
personnel, facilities and materials to conduct “Long-Range 


Analytical Studies of Weapon Systems” in support of recom- 
mendations by SMEC. Ramo-Wooldridge, which was formed 
in the late summer of 1953 when its two founders left top 
technical positions at Hughes Aircraft, had provided support 
to the SMEC group during late 1953 in the course of its 
ballistic missile study and had recommended a 12-month pro- 
gram of technical evaluation and system analysis of Project 
Atlas. This, the Inspector General’s report points out, coupled 
with Ramo-Wooldridge’s “exceptionally talented group of 
scientist-engineers and a potential for expansion, its capacity 
then uncommitted contractually,” made the firm “the logical 
choice to provide the technical management group authorized 
by the Chief of Staff.” 
@ July 20-21, 1954: After review of the Atlas program, Scien- 
tific Advisory Committee concludes that “Convair had not 
demonstrated required weapon system management capability, 
that Ballistic Missile Division was not strong enough to direct 
program effectively and that a decision must be reached to 
assign systems responsibility to new organization.” The Bal- 
listic Missile Division subsequently recommended that it assume 
over-all weapon system responsibility and that Ramo-Wool- 
dridge provide technical direction and systems engineering. 
This plan was approved by Air Force officials, including Assist- 
ant Secretary of the Air Force for Materiel, Roger Lewis 
@ During 1955: Air Force ballistic missile program and Ballis- 
tic Missile Division responsibilities are expanded to include an 
alternate ICBM (Project XSM-68) which became the Titan; 
the tactical ballistic missile program which is now the Thor 
IRBM; the reconnaissance satellite, WS-117L, now the Lock- 
heed Sentry; the solid-propellant IRBM, later expanded to the 
present Minuteman ICBM program, and the early warning 
portion of ballistic missile defense, subsequently transferred 
to Air Materiel Command. 

The speed with which USAF moved on its Thor IRBM 
program is indicated by the following chronology: 
@ Nov. 28, 1955: Ballistic Missile Division authorized to pro- 
ceed with Thor IRBM; contractors notified for proposal 
briefings. 
®@ Dec. 8, 1955: Proposals for Thor submitted. 
@ Dec. 23, 1955: Selection of Douglas Aircraft approved by 
Air Force Secretary Donald Quarles. 
®@ Dec. 28, 1955: Contract for Thor signed with Douglas. 
@ Jan. 16, 1956: Thor airframe configuration frozen. 
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In Scheduled Service Now! 


New jet-age passenger appeal—new airline profit potential 


Maximum return with minimum investment 
—Electra promises new over-all airline profits in sev- 
eral ways: (1) Costs less than any comparable airliner. 
(2) Its operational flexibility means it can.serve 95% 
of all airline traffic generated at 77% of all present-day 


airports, using existing runways, hangars, maintenance 
facilities. (3) Electra’s universal capabilities promise 
profits even on short hauls. In fact, a recent airline study 
indicated a return on investment higher than 20% ona 
200-mile segment; as much as 40% on a 500-mile hop! 











The world’s fastest prop-jet airliner, 
Lockheed’s new Electra taxis out fast, takes off 
in a 2,850-foot ground run, climbs to cruise 
altitude more swiftly. 1000-foot landings from 
touch down enable airlines to give jet travel to 
present airports. 





Electra costs less to operate ($1.70 per 
mile on a 200-mile flight versus a $2.30 average 
for other turbine airliners) . It can economically 
serve many-stop flights as well as longer-range 
flights to 3,400 miles. 











All-weather scheduling — Electra can be 
dispatched to any altitude from 5,000 to 25,000 
feet to avoid bad weather or heavy traffic —and 
complete a typical 400-mile flight with less than 
1% variation in speed. 






misM ALLISON 50) 





Electra’s unique constant-speed G. M. 
Allison Prop-Jets end annoying engine fluc- 
tuations. Pilots can depend on instant power 
response in case of wave-off — can hold for long 
periods with economy. 





As passengers embark, Electra is serviced 
and baggage is loaded simultaneously. New 
service center concept speeds maintenance; 
and plug-in units permit fast replacements if 
needed. Passengers can carry luggage on and 
off for extra time savings. 


Quiet, vibration-free luxury —Electra’s 
broad, spacious cabin permits wider seats re- 
gardless of the configuration. Windows at each 
seat row give even the aisle passengers a clear 
view. New radiant heating and no-draft air con- 
ditioning further assure passenger comfort. 


NOW IN SERVICE ON EASTERN AIR LINES. SOON ON: 

AERONAVES DE MEXICO * AMERICAN AIRLINES * ANSETT/ANA OF AUSTRALIA * BRANIFF AIRWAYS * CATHAY 

PACIFIC AIRWAYS * GARUDA INDONESIAN AIRWAYS * KLM ROYAL DUTCH AIRLINES * NAT NAL AIRLINES 

NORTHWEST ORIENT AIRLINES * PSA—PACIFIC SOUTHWEST AIRLINES * QANTAS EMPIRE AIRWAYS * TASMAN 
EMPIRE AIRWAYS * TRANS-AUSTRALIA AIRLINES * WESTERN AIRLINES 


on LOCKHEED AIRCRAFT CORPORATION, Burbank, California 
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engineers 


The Columbus Division of North American Avia- 
tion is expanding its Analog Computing Group to 
handle new problems generated by high perform- 
ance production aircraft, missile proposals, and space 


studies. 


Senior Analog Computing Engineer 


Will be responsible for solution of engineering 
problems arising from design, development, and 
research activities of all engineering groups. Duties 
include developing analog techniques, circuits, meth- 
ods, and modes of applications. Industrial experience, 


research experience, and advanced degree preferred. 


Analog Computing Engineer 

Will assist in the formulation, analysis, and solu- 
tion of problems by use of analog equipment. Problem 
areas include: aerodynamics, dynamics, heat flow, 
structures, flutter, fluid flow, implicit synthesis, sys- 
tem analysis. Degree and related experience required. 


Our analog laboratory is equipped with 300 ampli- 
fiers and associated non-linear equipment. IBM 704 
is used to augment studies performed on the differ- 


ential analyzer equipment. Write to: 
Engineering Personnel, Box AW 793 


North American Aviation, Inc. 
Columbus 16, Ohio 


THE COLUMBUS DIVISION OF 


_ NORTH AMERICAN AVIATION, INC. 24g: 


Home of the T2J Jet Trainer and the A3J Vigilante 


role of the Ramo-Wocldndge Corp. in 
volved uncertainty because of its ex 
pressed desire to participate in the com- 
petition for ballistic missile hardware 
contracts.” 

This appears to have been major 
motivation for the recent action in 
spinning off Space Technology Labora- 
tories (STL) as an independent corpora- 
tion. STL will be wholly owned bv 
Thompson Ramo Wooldridge Inc., but 
the latter will have no representation on 
its board of directors. 

Pacific Semiconductors Inc., estab 
lished in June, 1954, by Ramo-Wool 
dridge as a subsidiary to develop and 
produce diodes and transistors, has been 
unprofitable to date, the report states 

Ramo-Wooldridge and Thompson 
Products have invested $6.9 million in 
the form of stock purchases and loans 
to the PSI subsidiary since its forma 
tion. As of last Dec. 31, the company 
had reported a net cumulative loss of 
$4.8 million—an indication of the cur 
rent cost of getting into the highly 
competitive semiconductor business 

All of the common stock in PSI was 
owned by Ramo-Wooldridge, with 
Thompson Products holding preferred 
which was convertible into common 
stock after Julv, 1958, and which, after 
conversion, would give Thompson 
Products the right to elect three of the 
six-man board of directors. As of Dec 
31, the subsidiary had a $3.8 million 
loari outstanding from Thompson. 

In the process of assembling a staff 
of technical people, Ramo-W ooldridge 
used all possible inducements, includ- 
ing money, to attract scientists. (The 
company at that time was frequentls 
criticized in industrv circles for its lib- 
eral salary policies.) 

With this background in mind, the 
salary figures released in the Air Force 
report appear surprisingly modest for 
top-level scientists in today’s market 
Only 31 out of 616 Ramo-Wooldridge 
scientists working on the ballistic missile 
program were reported to be earning 
$20,000 or more per year on Dec. 31, 
1957. This does not include 12 com 
pany officers, including Ramo and 
Wooldridge, and nine other scientists 
in other Ramo-Wooldridge divisions 
whose 1957 income also exceeded 
$20,000. 

Wooldridge and Ramo, who each 
drew salaries of $37,500 during com 
pany’s first year, were listed for salaries 
of $50,024 each in 1957. Vice Presi 
dent Harold George, who started at 
$25,000 in 1953, was drawing $42,501 
in 1957. Dr. Louis Dunn, former man 
ager of the Space Technology Labora 
tories Division and now president of 
Space Technology Laboratories Inc 
received a salary of $37,500 in 1957, 
while Dr. R. F. Mettler, new executive 
vice president of STL, drew $33,000 

In addition to these salaries, total 
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bonuses of $71,900 were distributed to 
key employes in 1957, with no indi- 
vidual receiving more than $15,000. 
This added compensation was not 
claimed for reimbursement under the 
company’s CPFF contract with BMD. 

Under terms of the recent merger, 
former Thompson Products President 
J. D. Wright becomes chairman of the 
board and chief executive officer, while 
Dr. Wooldridge becomes president of 
the combined company. Dr. Ramo re- 
tains the title of executive vice presi- 
dent for the merged firm and F. C. 
Crawford, former board chairman of 
Thompson Products, becomes chair- 
man of the executive committee. 

Merger was carried out through the 
exchange of 260,376 shares of Thomp- 
son Products common stock, represent- 
ing about 84% of its now outstanding 
shares, for 18,790 outstanding shares 
of Ramo-Wooldridge Class B stock not 
already held by Thompson Products. 
The latter already owned all of Ramo- 
W ooldridge’s other classes of outstand- 
ing stock. The exchange ratio was 
13.85714285 shares of Thompson 
Products common per share of Ramo- 
Wooldridge Class B stock. At the 
current market price of around $65 per 
share for Thompson Products common, 
each share of Ramo-Wooldridge stock 
was worth approximately $904. 

At current market price, Ramo-Wool- 
dridge stockholders received approxi- 
mately $16.9 million for their equity in 
the company. This figure, Thompson 
Products told its own stockholders in a 
recent report, was believed to be “sub- 
stantially less” than the price it would 
have been required to pay if it had 
waited until the mid-1960’s to exercise 
a previous opfion. 

A total of 10,500 shares of the 18,790 
outstanding Ramo-Wooldridge Class B 
stock was held by four Ramo-Wool- 
dridge ofhcers and directors: Wool- 
dridge, Ramo, George and Dr. Ralph P. 
Johnson Thompson Products stock- 
holders report reveals that it had ac- 
quired 3,750 shares of Ramo-Wool- 
dridge Class B stock since 1955, 
principally from officers, at prices rang- 
ing from $150 to $275 per share. 

[he report also says that Ramo, 
W ooldridge and George now are among 
the largest single stockholders of the 
merged company, all three with hold- 
ings that exceed those shown for Craw- 
ford and Wright. Holdings, and approx- 
imate market value, for the four 
Ramo-W ooldridge officials are: 
eDr. Simon Ramo: 48,499 shares; 
$3,152,435. 

e Dr. Dean Wooldridge: 45,035 shares; 
$2,927,275. 

e Harold George: 38,107 shares; $2,- 
476,955. 

e Dr. Ralph Johnson: 13,857 shares; 
$900,705. 
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We at 


Aerodyne 


welcome 

your problems 
with 
enthusiasm 


AERODYNE CONTROLS 
SPECIALIZING 

IN PNEUMATIC 

AND 

CRYOGENIC APPLICATIONS 


PRESSURE REGULATORS 
FILL & DRAIN VALVES 
VENT & RELIEF VALVES 


LS » 
LO, Aerodyne CONTROLS 
= CORPORATION 
oe 
1783 NEW YORK AVENUE 


HUNTINGTON STATION, N. Y. 
HAMILTON 1-1145 


under ideal 
conditions at 





Computer— Contro/s —Components 


Design—Development— Manufacturing 


You can be assured of ideal working conditions at well located Librascope. Why? 
Because of the physical plant: air-conditioned, ultra-modern; the location: at the 
edge of the foothills; near Los Angeles, Hollywood and the pleasant residential! family 
areas of Burbank, Glendale, Pasadena. 

A company with highest professional and technical standards. if you are an M.E. or 
E.E., mathematician or physicist, interested in Analog or Digital Computers + Logical 
Design * instrumentation * Servo Mechanisms + Electro-mechanicail «+ Systems 
¢ Transistor Applications * Controls for commercial and Military Equipment, you're 
invited to investigate the opportunities at Librascope which has just held its 20th 
Anniversary—a sound, stable organization growing with automation. Write Glen 
Seltzer, Employment Manager. 





Write today for this 
LIBRASCOPE, interesting booklet 
INCORPORATED about Librascope. 
808 Western Ave 
Glendale, Calif. [ | 
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ALOUTTES owned by Petroleum Helicopters, Inc., have carried more than 1,000 passengers to and from offshore oil rigs since June. 


Alouette Gains Stature in Offshore Use 


By Erwin J. Bulban 


New York—Initial performance of a 
pair of French-designed Sud Alouette 
turbine-powered helicopters on the job 
for the offshore oil industry in the Gulf 
of Mexico is leading to fast-spreading ac- 
ceptance of the relatively new rotary 
wing aircraft by this very critical cus- 
tomer. 

Indications are that by the end of 
next year some dozen “Whistlers,” as 
they are nicknamed, will be working in 
this area. 

This prediction comes from veteran 
helicopter operator Robert Suggs, presi- 
dent of Petroleum Helicopters, Inc., 
which has a fleet of approximately 30 
Bell 47s working in the Gulf area and 
in South America. Petroleum Helicop- 
ters took delivery of its first Alouette 
June 19 and the second on Aug. 22, 
and is considering eventually ialcing 
its Bells in this area with the newer, 
faster Alouette. 


First Commercial Purchaser 


Petroleum Helicopters is also likely to 
be the first commercial purchaser in the 
U.S. of the Sud Djinn two-place tip 
burning helicopter, also marketed here 
by Republic Aviation Corp. under li- 
censing agreement with the French 
manufacturer. The company plans to 
use these on hauls between oil rigs an- 
chored 70-80 mi. out in the Gulf, re- 
placing Bells now based there. Suggs 
also is studying use of the Djinn in 
aerial agricultural operations; a demon- 
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stration of this capability was provided 
him at the factory during a recent trip 
to New York. 

Key factors in what Suggs terms “uni- 
versal acceptance” of the Alouette by 
the oil industry include: 

e Speed, the Alouette providing airspeed 
of some 90 mph. on 70-mi. flights from 
land base to the rigs, of which 50 mi. 
is over water, compared with 60-65 
mph. for the Bell 47. Psychological 
factor of reducing the time passengers 
spend over water has been a most im- 
portant reason he favors the new tur- 
bine-powered helicopter, Suggs told 
AviaTIOn WEEK. 

e Alouette, being larger than the Bell 
47, has the appearance of being more 
rugged, according to customer com- 
ments, and the French machine’s more 
powerful turbine engine also has been 
the subject of remarks by passengers, 
who say that they favor the Alouette 
over the Bell, according to Suggs. Thus 
far, with only two Alouettes in his 
total fleet, most of their use has been 
in transporting industry executives and 
engineers. Suggs reports that requests 
for transportation to or from the rigs 
usually specify that a “Whistler” be 
available instead of a “Bubble,” which 
is the nickname for the 47. 

¢ Fuel availability is another important 
factor in the Alouette’s growing popu- 
larity. Oil companies, very conscious 
of fire hazards on their operations, re- 
fuse to permit storage of any aviation 
fuel aboard their rigs, which necessitates 
cutting payload of piston-powered air- 


craft since they must carry enough fuel 
for a round trip. However, kerosene is 
a common item around this industry's 
property and the Alouettes can be re- 
fueled aboard the rigs if necessary. Bell 
47s generally carry two passengers per 
trip, Suggs reports, often only one, but 
the Alouette’s normal load is three pas 
sengers and it can carry four if the air 
craft makes a fuel stop “on the beach” 
just before heading over the water. Onc 
oil company has specified the Alouette 
because of larger capacity, since its 
operation would require use of two Bells 
where one Alouette can adequately han 
dle the job. 


Customer Cost 


Cost to the customer for Alouette 
service is similar to that for the Bell. 
Alouette actually has higher operating 
cost, but because flying time is so much 
less it can make more trips—and the 
customer pays by flying hour. 

Suggs points out that the Bell 47 
has done an extraordinary job in de- 
veloping and handling the offshore oil 
industry’s large-scale _ transportation 
mission, but the Alouette is gaining 
rapidly in popularity because it is a 
newer, higher-performance aircraft and 
presages replacement of many piston- 
powered helicopters by turbine power in 
the future. Suggs predicts that in 
aproximately a year perhaps 75% of 
helicopter operations in the Gulf area 
will be handled by turbine-powered 
Alouettes. 

Petroleum Helicopters has put in 


AVIATION WEEK, December 1, 1958 





more than 300 flying hours on its num- 
ber one Alouette since delivery in 
June, almost that much on the second 
ship. Aircraft are averaging approxi- 
mately 34 hr. a day. From delivery 
time to the end of October, ship num- 
ber one had accumulated 292 flying 
hours on 340 flights and carried 531 
passengers plus cargo. Availability rec- 
ord was 84%. Ship number two at 
the end of this period had flown 262 
hr., made 161 flights and carried 474 
passengers plus cargo. Availability was 
95%. 

Maximum distance of flights has been 
138 naut. mi. and maximum endurance 
time | hr. 50 min. Suggs reports that 
of 208 days the Alouettes have been 
available, they were not used for a 
total of 26 days for both aircraft due to 
weather, maintenance and similar rea- 
sons. Ships have been averaging 88% 
availability; he expects this to go up as 
his maintenance staff's learning curve 
amproves. 

One Alouette flew 130 hr. in 30 days 
covering 10,400 naut. mi. and on one 
typical mission carried 700 Ib. of cargo 
71 naut. mi. in 53 min., he notes. Heli- 
copter made landings and takeoff from 
oil rigs in winds exceeding 35 kt. 

Suggs said that the aircraft probably 
could have shown even higher avail- 
ability in initial operating period except 
for an extra safety factor Petroleum 
Helicopters used while it learned how 
to handle the new aircraft. For example, 
if the slightest problem came up re- 
garding a line check or maintenance, the 
Alouettes would be “stood down” and 
a Bell substituted for that flight. 

Suggs also pointed out that carburetor 
icing inherently is no problem with the 
turbine-powered helicopter, while on 
a piston type, need for application of 
heat also results in subsequent power 
losses. Control simplicity (no throttle 
is used) is another feature; pilots turn 
turbine up to maximum speed, maxi- 
mum fuel, which is the most efficient 
condition for the Alouette and provides 
it with the most useful payload. 

Petroleum Helicopters maintains a 
30-day level of spares—Republic is pro- 
viding it with 24-hr. service on needed 
parts, he stated. Company has a power- 
plant exchange program where if the 
operator gives Republic 48 hr. notice, 
it can have a zero-time engine at Petro- 
leum Helicopters’ Morgan City, La., 
base with time to spare. Engine carries 
50-hr. warranty. Engine changes take 
approximately 30 min. Alouette’s Tur- 
bomeca powerplant currently has time 
between overhauls of 310 hr., formerly 
260 hr., and this is expected to go to 
350 hr. soon. Main rotor blades, for- 
merly requiring replacement at 600 hr., 
now go to 1,200 hr.; tail rotor, which 
formerly came off at 300 hr., can go 
2,500 hr. 
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Heli-Coil stainiess steel Screw-LOCK Insert is easily 
wound into tapped hole in aluminum housing. Spring ten- 
sion of the locking coil retains the screw securely, meets 
military specifications for locking torque and vibration 


How Carrier Corporation 


Saves 40% in weight - 30% in assembly time 
..Wwith AAVCO * screw-LocK* INSERTS 


... and assures maximum perform- 
ance of threaded connections in 
the refrigeration system for air 
conditioning the giant Douglas 
DC-8 jetliner. 

In assembling aluminum alloy 
compressor castings, Carrier en- 
gineers needed reliable threaded 
connections that could resist the 
heat and vibration encountered at 
600 mph. They selected Heli-Coil’s 
one-piece, internal locking Screw- 
LOCK Insert. 


The results: design simplified, 
boss areas minimized, weight re- 


duced as much as 40%, lock nuts 
and lock wiring eliminated. Now 
one man assembles the entire unit 
in 30% less time than before... 
and danger of thread failure has 
ended! 

It’s a typical example of why 
manufacturers in every field are 
turning to precision formed, stain- 
less steel Heli-Coil Screw-LOCK 
Inserts to meet torque and vibra- 
tion specs ... to protect threads 
against wear, stripping, galling and 
corrosion ... to save costs, space 
and weight. Pat. Applied For 


HELI-COIL CORPORATION 


DANBURY, CONNECTICUT pone 


ee ee ee ee 


HELI-COIL CORPORATION, 212 Shelter Rock Lane, Danbury, Connecticut 


I'd like more information on Heli-Coil Screw-LOCK inserts 


NAME 
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ADDRESS 





CITY 


ZONE STATE 
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IN CANADA: W. R. WATKINS CO., Ltd., 41 Kipling Ave., S., Toronto 18, Ont. 
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From explorations into space 
itself to applications within 
mechanical “corrals” so 

minute that space is as critical a 
requirement as performance 

«++ TMI Tubing is busiest 

when the demands are 

most selective. 


When you want more of small 


diameter stainless steel and | 


special alloy tubing .. . 

and any combination of 
split-thousandth tolerances, 
micro-finishes and exotic 
stainless alloys . . . TMI is ready 
and able to build it for you. 


. 


The standard range of 
quality production at 
TMI—.O50” to .625” 
O.D. with tolerances as 
close as .0005” when 
required. Larger sizes 
to 1.25” O.D. accepted 
on strict custom basis. 


TUBE METHODS INC. 
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CAB Accident Investigation Report: 





CAB Cites Raised Gear Latch 
In Piedmont DC-3 Accident 


On Oct. 2, 1957, at approximately 1211’, 
the landing gear of a DC-3 collapsed as the 
aircraft was being taxied to the ramp. The 
aircraft, which was leased to Piedmont Air- 
lines by the U.S. Navy Dept., sustained sub- 
stantial damage. No one was injured. 


HISTORY OF THE FLIGHT 


N 3947A departed Washington, D. C., 
at 1130 as Flight 85. Its destination was 
Knoxville, Tenn., with intermediate stops 
scheduled at Charlottesville, Lynchburg, and 
Roanoke, Va.; Bluefield and Princeton, 
West Va. and Tri-Cities, Tenn. 

The gross takeoff weight was 23,845 lb., 
well under the maximum allowable of 
25,346. The load was correctly distributed 
within the allowable center of gravity limits. 

The flight to Charlottesville was made 
in VFR weather conditions and was routine 
and uneventful. The copilot was flying the 
aircraft from the right seat and the captain 
was performing the duties of copilot. As 
the flight approached Charlottesville the 
wind was determined to be southerly and 
the crew elected to land on runway 21. A 
normal landing and rollout was made with 
the copilot still handling the flight controls. 

After the landing roll was complete, the 
aircraft was turned around on the runway 
and taxied approximately 300 ft. to a taxi- 
way. A 90-deg. right turn was then made 
and the aircraft taxied an additional 531 ft 
As the aircraft approached the ramp the 
captain took over the controls. At this 
time both main landing gears collapsed. No 
fire occurred; however, the aircraft sus- 
tained substantial damage. 

The crew and the 14 passengers deplaned 
immediately. 


INVESTIGATION 


The cockpit of N 3947A had been 
secured by the crew immediately following 
the accident. Inspection revealed that the 
landing gear elector valve handle was in the 
NEUTRAL position. The mechanical latch 
was locked in the POSITIVE LOCK po- 
sition. The hydraulic fluid level in the right 
gauge was normal. The hydraulic system 
pressure gauge indicated 750 Ib. pressure 
and the landing gear pressure indicated 
zero. When the battery master switch was 
turned on, the landing gear warning light 
indicated a red or unsafe gear condition. 
The landing gear warning horn properly 
sounded when the throttles were retarded 
past a point about one-third of their full 
travel. 

Each main landing gear on the DC-3 
consists of a wheel assembly mounted be- 
tween two shock absorber struts which are 
attached to a truss. The truss is hinged to 
allow it to retract or extend the wheel 


1 All times are eastern standard based on 
the 24-hr. clock. 





when hydraulic pressure is directed to the 
proper side of an actuating strut. The 
upper end of this strut attaches to the 
nacelle structure and the lower end at- 
taches to the movable truss on the land- 
ing gear. When the landing gear selector 
handle in the cockpit is moved, hydraulic 
pressure is directed to the actuating strut 
which either extends or retracts, thus actuat 
ing the landing gear. 

A spring-loaded safety latch is installed 
in each nacelle on the forward face of the 
front spar. When the landing gear is fully 
extended the latches engage a hook slot at 
the lower end of each actuating strut piston. 
thereby locking the landing gear in safe 
landing position to the front spar. 

The latches are controlled simultane 
ously through a system of cables and pulleys 
operated by a single control handle on the 
floor in the cockpit. The latch control 
system is connected by levers to a catch on 
the landing gear selector handle in such 
a manner that the latches must be raised 
manually before the landing gear selector 
can be moved to the UP position to ze 
tract the gear. 


Lock Operation 


The safety latch control has three posi 
tions: UP LATCH, SPRING LOCK, and 
POSITIVE LOCK. When the control is 
moved to the UP LATCH position, the 
safety latches (spades) in the nacelle are 
raised clear of the hook slots on the ends 
of the actuating struts. The gear can then 
be retracted by raising the landing gear 
selector handle to the UP position. When 
the selector handle is returned to NEU 
TRAL, the latch control handle auto 
matically moves to the SPRNG LOCK 
position. In this position the safety latches 
are returned to the full down position and 
are held in place by spring tension. As the 
gear extends, the hooks on the ends of the 
actuating struts raise the latches which are 
then dropped into the hook slots by the 
spring tension when the gear is fully ex- 
tended. 

When the latch control is placed in the 
POSITIVE LOCK position a_ cable 
actuated piston exerts a pressure of 100 Ib 
sq. in. on the latches, which prevents them 
from being withdrawn from the hook end 
slots. 

Several signal systems are incorporated 
into the landing gear mechanism. A warn- 
ing horn operated by microswitches sounds 
whenever either or both throttles are 
closed, if one or both wheels are retracted 
or unlatched, or if the landing gear selector 
handle is not in the NEUTRAL position 
Warning lights are operated by a switch 
connected to the landing gear selector 
handle. This switch is also connected to 
the switches on each landing gear. When 
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;oth wheels are down and locked and the 
selector handle is in NEUTRAL, a green 
light comes on in the cockpit. If either 
wheel is retracted or not locked or the 
selector handle is not in NEUTRAL, a red 
light comes on. 

If for any reason the safety latches can- 
not be engaged it is still possible to land 
and taxi the DC-3 safely. The landing 
gear selector handle is placed in the DOWN 
position. When the gear has fully ex 
tended and the landing gear pressure has 
built up equal to the system pressure (750 
Ib./sq. in.), the landing gear selector handle 
is returned to the NEUTRAL position. 
Hydraulic fluid pressure is thus trapped in 
the down lines against the actuating strut 
pistons preventing their retraction. In 
this condition the warning horn will sound 
ind the red light will stay on since both 
ire connected to the safety latches. When 
makes are applied the resulting rotative 
force will have a tendency to cause the 
landing gear partially to retract, moving the 
pistons up in the actuating struts and re 
sulting in an increased pressure in the 
landing gear down lines. If care is not 
exercised, the increased pressure could be 
ome high enough to rupture the down 
line and allow the gear to collapse 


Latch Undamaged 


Examination of the aircraft revealed that 
the left landing gear was in the fully 
retracted position and was not damaged. 
Its mechanical safety latch was found to 
be undamaged and in the full down posi 
tion 

The right landing gear was also found in 
the fully retracted position. However, the 
inboard side of the wheel axle had broken 
through the nacelle structure and was 
forced upwards four inches beyond its 
uormal travel. Its mechanical safety latch 
was also found in the full down position 
ind undamaged 

When the aircraft was raised the me 
hanical safety latches were tested. Both 
were found to be rigged properly and held 
in the POSITIVE LOCK position under 
proper cable tension. The mechanical latch 
ockpit control was then placed in the 
SPRING LOCK position and the landing 
gear allowed to fall. The left landing gear 
locked down with slight hand pressure 
The right landing gear fell to the full down 
position but the mechanical safety latch 
vould not enter the strut end hook slot 
to lock the gear down 

The right landing gear actuating cvlinder 
hydraulic down line was found to be 
ruptured. The hydraulic fluid which had 
been trapped in this line was found in the 
nacelle and on the pavement directly below 
the nacelle. It was determined that the 
rupture of this line resulted in loss of the 
landing gear +hydraulic pressure, allowing the 
aircraft to settle abruptly. The weight of 
the aircraft then forced the gear up beyond 
its normal travel and the severe twisting 
moment to which it was subjected bent the 
actuating strut end hook. This slight bend 
aused a binding which prevented the 
mechanical safety latch from entering the 
strut end hook. When the strut end hook 
was replaced this gear would lock in the 
down position with slight hand pressure. 

After this repair the landing gear was 
vcled a number of times and it operated 


AVIATION WEEK, December 1, 1958 











) } VIBRATION TEST 
D} FACILITIES 





Severe Vibration 
Requirements Found 
In Aircraft And 
Missile Applications 
Demands Actual 
Testing Of Your 
Components Per 
Military Specifications 


16 RICHMOND STREET CLIFTON, NEW JERSEY 
PHONE GRegory 1-1600 





ELECTRONIC 
FIELD ENGINEERS 


Get in on the ground floor with America’s 
leading producer of C-W Doppler Radar 
navigation systems. Ryan has important 
new careers for Field Engineers who want 
to expand their futures with this 

fastest growing Electronics Division. 
Should have field experience in elec- 
tronics with B.S. E.E. degree preferred. 


CALL COLLECT, NOW 


JIM JACKSON, CYPRESS 6-6681, EXT. 521 
SAN DIEGO, CALIFORNIA 


or send resume to 


RYAN 


AERONAUTICAL COMPANY 
SAN DIEGO 12, CALIFORNIA 
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From its completely folded condition, the XROE-1 Rotorcycle is assembled and flown in the space of 5 minutes 


es 


Marines to Receive World's First 
Completely Foldable Helicopter for Evaluation! 


The Hiller Rotorcycle has been projected as the least complex method of obtaining the air mobility now 
sought as a prime advantage in military operations. Its size, simplicity, and “ fly-anywhere-land-anywhere™ 
capability make the aircraft an invaluable item in countless military problems. 


In 1959... watch for the HILLER ROTORCYCLE! 


HILLER W AIRCRAFT CORPORATION 


PALO ALTO, CALIFORNIA - WASHINGTON, 0.C 











work in the fields of the future at NAA 


WELDING 
ENGINEERS 


HIGH TEMPERATURES 
HIGH ALTITUDES 


Los Angeles Division of NAA 
is looking for graduate engi- 
neers with at least two years 
experience in welding to work 
on hot, high-flying weapon 
systems and space ships such 


as B-70, F-108, and X-15. 


If selected for one of these 
positions, you'll plan and 
coordinate applied research 
projects in fusion welding of 
materials for high tempera- 
ture applications. These proj- 
ects include development of 
design data and manufactur- 
ing problems for ultra high 
speed and high altitude air 


vehicles. 


For more information please 
write to: Mr. A. M. Stevenson. 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


THE LOS ANGELES DIVISION OF N 


NORTH 
AMERICAN AYA 
AVIATION, INC. 
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normally each time. The gear warning sys 
tem was also checked and all indications 
were proper and normal during each opera 
fon 

A careful inspection of the entire landing 
gear system showed that it was operating 
properly. All clearances were found to be 
vithin their respective tolerances. Rigging 
of cables and pulleys was proper and no 
binding or malfunction could be found 
With the exception of the above noted 
damage, all components of the system were 
in good condition 

It was determined that all damage noted 
was the result of the collapse of the landing 
gear. No mechanical defect or irregularit, 
could be found which could have interfered 
with the proper operation of the landing 
gear. In addition, no malfunction in the 
operation could be induced which would 
cause the landing gear to operate incorrect); 

The aircraft was then test flown and the 
landing gear cycled several times. Each time 
the gear was extended it would lock down 
properly and the warning system indicated 
orrectly. In several of the tests the me 
hanical latch handle was placed in the 
POSITIVE LOCK position before the 
landing gear was lowered. In every case the 
strut end hook raised the safety latch against 
the cable tension of the latch actuating 
mechanism and permitted the latch to posi 
tion itself correctly in the strut end hook 
ind thus lock the gear down normally 

The crew stated that the flight had been 
routine. They said that in preparation for 
landing at Charlottesville they had followed 
the usual checklist. The landing gear was 
lowered and each pilot checked visually to 
see that the gear on his side extended. The 
hydraulic pressure was allowed to build up 
in the landing gear system to 750 Ib./sq 
in. The mechanical latch on the cockpit 
floor was then engaged and the gear selector 
handle was returned to NEUTRAL. Both 
pilots stated that after the gear was ex 
tended the green “gear safe” light indicated 
the landing gear was down and _ locked; 
further, that both throttles were closed on 
the flareout before touchdown and that if 
the gear had not been locked at that time 
the landing gear warning horn should have 
sounded. At no time during the landing, 
the rollout, or the taxiing to the ramp did 
the crew note any indication of an unsafe 
gear condition. However, simultaneous) 
with the collapse of the gear at the ramp 
the warning horn sounded and the red 
warning light came on 

Both pilots were also positive that the 
gear had been properly extended and locked 
Both testified that the landing gear controls 
had not been moved after the gear was 
lowered and locked and that no controls 
were moved after the gear ollapsed at the 
ramp 


ANALYSIS 


The landing gear on the DC-3 is rela 
tively uncdmplicated in design and its r 
liability has been proved by many years of 
successful use. It is also foolproof in opera 
tion providing all cables, pulleys, struts, et 
are properly rigged and clearances are cor 
rect 

The examination of the landing 
N 3947A showed that no defect existed 
the system prior to the collapse 

Both safety latches were found 


in Southern California 


There are important positions available 
in these small, independent engineering 
groups at Bendix-Pacific for high level 
engineers from senior grade and up. 
Bendix-Pacific is particularly interested 
in strong, analytical engineers who have 
the calibre and capabilities to advance 
into systems engineering programs. 


Please write W. C. Wolker your 
qualificotions or fill in the 
coupon and mail it today. 


‘ 


W. C. Walker, Engineering Employment Mgr 
Pacific Division, Bendix Aviation Corp 
11600 Sherman Way, North Hollywood, Calif 
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| am a graduate engineer with 
| am not a graduate engineer 
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Structural 
engineers 


The Columbus Division of North American Avia- 


tion has new positions open on our Engineering Staff: 


STRUCTURAL R & D ENGINEER: To assume 
responsibility for improving and optimizing struc- 
tural analysis methods and techniques. Current 
studies include development of fatigue criteria, 
nuclear effects on structures, thermal cycling, and 
associated high temperature studies, including creep 
effects, thermal stress, structural cooling, and insula- 
tion. This man will support advanced design efforts. 


STRUCTURAL LOADS ENGINEER: Capable of 
deriving structural design loads resulting from flight 
and ground dynamic-loading conditions. Complete 
analog and digital labs available for your programs. 
Projects include Methods Development and Advanced 


Design support. 


Increased R&D activity coupled with expanding 
work loads has caused these permanent positions to 
become available. If you have a degree or degrees and 
professional experience in these fields, please send 


your resume to: 


H. Keever 

Engineering Personnel Manager, Box AW792 
North American Aviation, Inc. 

4300 East Fifth Avenue 

Columbus 16, Ohio 


THE COLUMBUS DIVISION OF 


NORTH AMERICAN AVIATION, INC. Ze: 


Home of the T2J Jet Trainer and the A3J Vigilante 





POSITIVE LOCK position with the hooks 
withdrawn. In addition, the safety latch 
control in the cockpit was latched to the 
floor. In order for both gears to collapse as 
they did both safety latches would have 
had to have jammed in the UP LATCH 
position. This possibility is extremely un 
likely and no evidence was found on either 
latch mechanism which could have caused 
a double failure such as this. In addition, 
the latch spade mechanism is actuated by a 
cable and pulley arrangement and if one or 
both of the latches had hung up it would 
have required considerably greater than 
normal force to latch the cockpit contro! 
Further, even if by some almost impossible 
chance one or both latches had hung up 
and the cockpit control could be proper’ 
latched, the red “Unsafe” warning light 
would have come on in the cockpit and the 
warning horn would have sounded. This 
would also have been evident during the 
examination of the aircraft because for such 
to have been possible the rigging of the 
latching mechanism would have had to have 
been improper. It was not. 

It would have been impossible for the 
landing gear to retract with the safety 
latches properly engaged in the hook end 
slots without considerable damage to the 
latch mechanisms or the hooks. The only 
damage noted was a slight bend in the 
actuating strut end hook for the right gear 
This damage occurred as the gear twisted 
when it was forced up beyond its normal 
travel by the abrupt settling of the aircraft 
Here again, even if this damage had been 
present prior to the collapse it would have 
been evident. First, if the gear would not 
lock down, the red warning light would 
have stayed on and the warning horn would 
have sounded. Second, the left landing gear 
would not have been affected and would 
have locked down safely. 


Excessive Pressure 


The hydraulic down line which was found 
ruptured was determined to have burst as a 
result of excessive pressure. This line could 
not have failed before the gear was extended 
for landing. If it had, when the gear 
selector handle was placed in the DOWN 
position the hydraulic fluid in the main sys- 
tem would have been lost. When the air 
craft was examined the hydraulic fluid level 
was normal. In addition, a small amount of 
hydraulic fluid that had been trapped in 
the down line was found under the aircraft 
on the ramp, indicating that the line had 
burst after the aircraft had reached this 

int. 

The failed hydraulic down line also indi 
cates the way this accident happened. In 
order for the line to have ruptured as it did, 
the landing gear selector handle had to have 
been in NEUTRAL with the latches in 
the UP LATCH position. In any position 
other than NEUTRAL, excessive pressure, 
built up as a result of the partial collapse 
of the gear, would have been relieved 
through pressure relief valves. Further, if 
the safety latches had been engaged in the 
hook end slots the gear retraction would 
have been prevented by the mechanical 
latch. 

In summary, the Board concludes that 
for this accident to have occurred in the 
manner indicated by the crew a number 
of simultaneous malfunctions would have 
had to have occurred. First, both safety 
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latches would have had to hang up and 
then seat themselves properly after the col- 
lapse. Second, the cockpit latch control 
would have had to have been misrigged and 
then have corrected itself when the latches 
were forced to the full down position after 
the gear had collapsed. Third, the three 
microswitches operating the landing gear 
warning system would have had to have not 
only failed but would have also had to re- 
verse normal functions, giving a green gear 
safe light instead of a red unsafe light. This 
condition also would have had to have 
corrected itself when the aircraft settled. 
Fourth, the landing gear warning horn would 
have had to have been inoperative and then 
have corrected itself 

In the absence of evidence to substantiate 
inv such malfunctions, the Board must con 
clude that no mechanical failure occurred 
which even contributed to the cause of this 
accident. 


FINDINGS 


On the basis of all available evidence the 
Roard finds that 

1. The aircraft, company, and crew were 
properly -certificated 

2. The flight was routine and no me- 
chanical difficulties were experienced by the 
crew. 

3. According to the crew the landing 
gear was extended and locked properly as 
the aircraft was prepared for landing and a 
green “gear safe” indicator light came on 
in the cockpit 

4. A normal landing and rollout was 
made. 

5. As the aircraft approached the ramp 
both main gears collapsed 

6. Several simultaneous malfunctions 
would have had to occur for the landing 
gear to collapse while a “gear safe” condi- 
tion was indicated 

Examination showed there was no mal- 
function in the landing gear, landing gear 
safety latch mechanisms, or landing gear 
warning svstems. 


PROBABLE CAUSE 


The Board determines that the probable 
cause of this accident was that the cockpit 
landing gear safety latch lever was acci- 
dentally or inadvertently moved to the UP 
LATCH position while the aircraft was be- 
ing taxied to the ramp 

By the Civil Aeronautics Board 

James R. Durfee 
Chan Gurnev 
Harmar D. Dennv 
G. Joseph Minetti 
Louis J. Hector 


SUPPLEMENTAL DATA 


The Civil Aeronautics Board was notified 
of this accident on the afternoon of Oct. 2, 
1957. An investigation was immediately in- 
itiated in accordance with the provisions of 
Section 702 (a) (2) of the Civil Aeronautics 
Act of 1938, as amended. Depositions, or- 
dered by the Board, were taken in the CAB 
ffices in Washington, D. C., on Nov, 12, 


1957. 


AIR CARRIER 


Piedmont Aviation, Inc., the parent com- 
anv, conducts a general aircraft sales and 
ervice type of operation. The company is 
ncorporated in the State of North Carolina 
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- RIVETING 


Automatic feeding and setting with 





RIVETS 4 AT A TIME! Special quadruple riveting unit, incorpo- 
rating two Model “RR Twie Rivicors. mounted on a special 
welded steel base. Equipped with air-operated hold dawn 
mechanism and a safety air trip arrangement. Tooled for riveting 
left hand and right hand automotive muffler bracket assemblies. 










SPECIAL TWIN RIVITOR! T-J_ CLINCHOR adapred to a 






Tooled for 6 station indexing wide range of clinch nut setting 
fixture, incorporating automatic problems. Gravity Feed model 
clamping and ejecting mechan- shown here. 





isms, for riveting laminated 
armature assemblies. 






You'll realize faster assembly... reduced labor costs immediately, when 
you use T-] Rivitors and Clinchors for your production line. These 
performance-proved machines are designed to do a wide range of assem- 
bly jobs for aircraft, automotive, farm machinery—riveting jobs of a// 
kinds. 

T-J RIVITORS automatically feed and set solid rivets with high 
production. Electrically powered Rivitor sets solid steel rivets up to %” 
long. Throat depths 8” to 36”. 

T-J CLINCHORS set clinch nuts with fully automatic operation, con- 
trolled by a single foot pedal. Available in Underfeed and Gravity Feed 
models, throat depths 8” to 36”. 

Send today for these helpful references: Rivitor bulletins 646 and 555 
.+.+Clinchor bulletin 555. The Tomkins-Johnson Co., Jackson, Mich. 


TOMKINS-JOHNSON 


TLINOER ce mcHOR 
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MARQUARDT NOW NEEDS 


ENGINEERS AND TECHNICIANS 
for New Ramjet Test Facility at Ogden, Utah 


pas | 


—_— 


The ramjet engine being production tested here provides cruise power for the 
BOMARC, one of America’s fastest, most advanced public defense weapons, 


This may be the opportunity you’ve always wanted, Mar- 
quardt is now completing a new facility for production test 
of ramjet engines for the accelerating BOMARC program. 
Hiring of engineers and technicians to operate this facility 
is now starting. 

The new test facility is a companion to Marquardt’s Ogden 
manufacturing plant. This plant is in volume production on 
the ramjets which provide supersonic cruise power for the 
BOMARC, 

The test facility, to be one of the most powerful of its kind in 
the country, will provide for sea level to high altitude testing 
of supersonic ramjet engines with the most advanced mechan- 
ical and electronic equipment. 

Opportunities for individual contributions are stimulating 
and abundant. This is also true of advancement possibilities. 
Not only will your job be as big as you want to make it, but 
you'll be stepping up to an enviable western life. Hunting, 
fishing, fast ski slopes and all other sports are minutes away, 
Clear, dry mountain air will make you forget smoky, smoggy, 
foggy skies, and muggy days. 

Your opportunity is waiting. Hiring is starting now and will 
accelerate through most of 1959. Why not write for Mar- 
quardt’s factual booklet — so that you can learn more about 
the opportunities available? Send a letter or card now—before 
you forget. 

For informative booklet: Write Dick Hermann, Facilities 
Manager, Marquardt Aircraft Co., 3000 West 33rd Street, 
Ogden, Utah. 


Many good positions now available! 


Control System Engineers 


instrumentation Engineers and 


Technicians 

Facility Maintenance Personnel 
Facility Operating Personnel 
Steam Plant Personnel 


Facility Design Engineers 


arquardt 


VW/ARCRAF CO 
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NEW OPPORTUNITIES 


in the field of | 


FADVANCED 
DESIGN | 
The Advanced Design Depart- 
ment of Bell Aircraft’s Space 
Flight and Missiles Division is | 
offering challenging, long range | 
opportunities for qualified en- 
gineers to participate in the de- 
velopment of advanced missile 
programs. 

Current requirements call for 
group leaders and senior tech- 
nical specialists in varied fields. 
Assignments will include re- 
sponsibility for complete analy- 
ses and analyses methods, test 
programs, proposals and design 
duties together with initiating, 
performing and directing work 
on the highly advanced and dif_i- 
cult problems encountered 


GROUP LEADER—STABILITY AND | 
CONTROL—*to direct the activities of 
group responsible for predicuon of 
aerodynamic stability and control char- 
acteristics. BS MS desired and 
7-12 years applied experience. 


with 


SENIOR TECHNICAL SPECIALIST— 
STABILITY AND CONTROL—for ana- 
lytical or design assignments in the field 
of aerodynamic stability and control 
with possible responsibility for com- 
plete projects. BS with MS desired and 
5-10 years progressive and applied ex- 
perience with at least 3 years in major 
field of specialization. 


SENIOR TECHNICAL SPECIALIST— 
PERFORMANCE—for analytical or de- 
sign assignments in the field of aero- 
dynamic performance with possible 
responsibility for complete projects. 
BS with MS desired and 5-10 years 
progressive and applied experience with 
at least 3 years in major field of specia- 
lization. 

Salaries are commensurate with your 
background. Good living and working 
conditions prevail with liberal benefits. 


Write: 
SUPERVISOR, ENGINEERING 
EMPLOYMENT, DEPT. E-59 
BELL AIRCRAFT CORPORATION 


BUFFALO 5, NEW YORK 
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with its principal offices in Winston-Salem 
N. C. In December, 1947, the company 
established the Piedmont Airlines Divi 
sion. The company operates under a cur 
rently effective certificate of public con 
venience and necessity issued by the Civil 
Acronautics Board and an air carrier operat- 


ing certificate issued by the Civil Aero- 
nautics Administration. These certificates 


authorize the company to transport by air 
persons, property, and mail between various 
points in the continental U.S., including 
the route involved. 


FLIGHT PERSONNEL 


Capt. Howard Coe Kelly, age 43, was em- 
ployed by Piedmont Airlines, Mar. 22, 
1948. He had accumulated a total of 12,110 
flying hours, of which 8,282 were in DC-3 
equipment. Capt. Kelly held a vaiid airman 
certificate with an airline transport rating 
and type rating in the DC-3. His latest 
six-month proficiency check was May 28, 
1957, and his last en route check was April 
24, 1957. He had passed his CAA physi 
cal May 20, 1957. Capt. Kelly had flown 
+6 min. in the preceding 24-hr. period and 
2 hr., 28 min. total in the preceding seven 
days 

Copilot Fred Kozak, 
ployed by Piedmont 
1953. He held a valid airman certificate 
with commercial privileges, airplane single 
engine land, and instrument ratings. Mr 
Kozak had a total of 2,095 flying hours, 
of which 1,871 were in the DC-3. His lat 
est copilot proficiency check and instrument 
certification was in August 1957. His last 
CAA physical was passed Jan. 25, 1957 
Mr. Kozak had flown 46 min. in the pre 
ceding 24-hr. period and nine hours, four 
minutes total in the preceding seven days 


THE AIRCRAFT 
Douglas DC-3C, N 3947A, company 


identification 58V, manufactured January, 
1944, was owned by the U. S. Navy Dept 
and leased to Piedmont Aviation Inc., 
Winston-Salem, N. C., the operator. It had 
a total of 7,780 flying hours, and a total of 
3,929 flying hours since overhaul. The total 
time on the landing gear was 7,780 and the 
total time since the No. 4 maintenance 
check, when the last landing gear retractjon 
test was performed, was 639. Several minor 
landing gear discrepancies were corrected at 
that time. The landing gear rigging and 
microswitches were inspected and passed on 
the last No. 2 inspection performed Sept. 21, 
1957. The aircraft had flown 64 hr 
that check. The aircraft was equipped with 
Pratt and Whitne\ 
R1830-92, and Hamilton 
pellers, model 23E50 


Last Boeing B-52F Rolls 
Out at Seattle Division 


Boeing Airplane Co.'s last B-52F has 
been rolled out of the Scattl 
plant, ending production of B-52s 
in Seattle. B-52G missile platform 
series is being built at Bocing’s Wichita 
plant. 

Employes working on B-52 program 
have been assigned to other projects as 
phaseout progressed. 


age 29, was em 


Airlines Mar. 17 


since 


engines mode 


Standard _pro- 


Division 


work in the fields of the future at NAA 


oe a 


oF 


ELECTRO- 
MECHANICAL 
ELECTRONIC 

ENGINEERS 


A BS or advanced degrees in 
EE, ME, or Physics, may 
qualify you for a career at 
NAA, home of the advanced 
B-70, F-108, and X-15. 
Flight Control Analysis, 
Reliability Analysis, Flight 
Simulation, Systems Analysis. 
Electrical Systems Analy- 
sis and Design, Mission and 
Traffic Control, Fire Control, 
Bombing Systems, Elec- 
tronics Systems Integration, 
Flight Controls, Ground Sup- 
port Equipment, Airborne 
and Electronic Test Equip- 
ment. 

Applied Research in Ra- 
dome Development, Antenna 
Development, Infrared, and 
Acoustics. 

Please write to: Mr. A.M. 
Stevenson, Engineering Per- 
sonnel, North American 
Aviation, Los Angeles 45, 
California. 





THE LOS ANGELES DIVISION OF N 


NORTH 
AMERICAN 
AVIATION, INC. 


(ANB A\ 














95 











SPARROW IlIl—the Navy's tenacious, lightning- 
fast, air-to-air missile—is intended for extensive 
use by Navy fighter aircraft in fleet air defense. 
Sparrow III is a Raytheon prime contract. 





HAWK—the Army’s defense against low-altitude 
attackers—carries out its destruction in the blind 
zone of conventional radars. Hawk development 
and production is under Raytheon prime contract. 





TARTAR—A substantial contract for vital electronic 
controls for this Navy destroyer-launched missile is 
held by Raytheon. This equipment—a tracking 
radar and associated units—enables it to “lock 
on”, cling to target’s path, despite evasive tactics. 





ADVANCED PROJECTS in aeronautical structures 
as well as missile guidance and control are now 
underway in Raytheon laboratories. New facilities 
are continually being added for this work. 








siles will result from the advanced work being 
done by today’s missile engineers. Raytheon plays 
an important role in this area. 
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Raytheon diversification offers 


JOB STABILITY 
FOR CREATIVE 
MISSILEMEN 


Here is an opportunity to free yourself of worry about a job 
that’s here today, gone tomorrow. 


Diversified assignments—only possible in a company with 
Raytheon’s wide range of missile activities—means security 
not found in one- or two-project companies. You apply your 
creative energies to the many projects you work on, and they 
in turn are your “insurance” against falling into a rut. 











Individual recognition comes quickly from Raytheon’s 
young, engineer-management—men who are keenly aware of 
the engineer’s needs and contributions to missile progress. 


Dynamic Raytheon growth—the fruit of this management’s 
progressive policies—is best illustrated by the fact that Ray- 
theon is already the only electronics company with two 
prime missile contracts—Navy Sparrow III and Army Hawk. 


The next step is up to you. Why not get frank answers and 
helpful information on the type of job suited to your back- 
ground and talents, its location, salary and other important 
details. Write, wire or telephone collect: The number is 
CRestview 4-7100 in Bedford, Massachusetts. Please ask 
for J. Clive Enos. 

SE RS i tS SRLS > See” Svat ame. =~. 
RAYTHEON OPPORTUNITIES NOW OPEN IN: 
WEAPONS SYSTEM ANALYSIS +» CONTROL SYSTEMS 
* PACKAGING - MICROWAVE + RADAR + SPECIFI- 
CATIONS + MISSILE AERODYNAMICS + WIND TUN- 
NEL TESTING + AERODYNAMIC HEATING + ROCKET 
ENGINEERING - VIBRATION MEASUREMENT and 


DATA REDUCTION 


RAYTHEON MANUFACTURING COMPANY 
Missile Systems Division, Bedtord, Mass. 





MISSILE SYSTEMS 
DIVISION 







Excellence in Electronics 








WHO'S WHERE 





(Continued from page 23) 


Changes 

Dr. Frank J. Lavacot, director, research 
and development, McCormick Selph As- 
sociates, Hollister, Calif. 

Gerald E. Kerr, manager, application en- 
gineering, Statham Instruments, Inc., Los 
Angeles, Calif 

General Electric's Defense Systems De- 
partment, Syracuse, N. Y., has appointed 
the following section managers: Warner R. 
Sinback, marketing operations; Walter B. 
Booth, employee relations; John K. Records, 
ground and information systems engineer 
ing; Gen. Haywood S. Hansell, defense 
evaluation operation (Washington, D. C.); 
Richard C. Raymond, technical military 
planning operation (Santa Barbara, Calif.); 
Curtis G. Talbot, flight test operations 
Schenectady, N. Y.}; Walter A. Hahn, Jr., 
svstems management research operations; 
Donald L. Johnson, manufacturing opera 
fhhons 

William D. Fritz, senior mechanical en- 
gineer, instrument development section, 
Datex Corp., a subsidiary of G. M. Gian 
nini & Co., Inc., Monrovia, Calif. Also 
John L. Kent, advertising and public rela 
tions manager of Datex 

The following appointments have been 
made in the Electronics Division of Strom 
berg-Carlson, a division of General Dynamics 
Corp., Rochester, N. Y.: Frederick S. 
Mitchell, chief engineer-industrial products; 
William J. Stolze, manager-technical staff; 
Leslie D. Catlin, manager-engineering ser 
ces 

John W. Wolcott, III, sales manager, 
Special Products Division-Aviation and Mis 
sile Group, The Weatherhead Co., Cleve 
land, Ohio. 

Martin Cooperstein, head-fire control 
department, Missile Systems Laboratory 
Sylvania Electric Products, Inc., Waltham 

Frank J. Lavelle, assistant sales manager, 
Sperry Microwave Electronics Co., a divi 
sion of Sperry Rand Corp., Clearwater, Fla 

Philco’s Solid State Electronics Research 
Department, Philadelphia, Pa. has ap 
pointed the following managers in the semi 
conductor field: Dr. Charles H. Sutcliffe, 
component development; Dr. James B. 
Angell, circuit research; Dr. Marvin E. 
Lasser, applied physics research; Edmundo 
Gonzalez-Cortea, research planning. 

Charles H. Lilly, liaison engineer for the 
Old Forge, Pa., Manufacturing Division of 
The W. L. Maxson Corp., New York, N. Y. 

Merton R. Fallon, manager-field service 
engineering, Minneapolis-Honeywell’s Aero- 
nautical Division, Minneapolis, Minn. 

Adm. B. Hall Hanlon (USN, ret.) con- 
sultant-research and development, Magna- 
vox Co., Fort Wayne, Ind. 

Robert K. Leary, manager, applications 
engineering, Customer Relations Depart- 
ment, Stratos Division, Fairchild Engine & 
Airplane Corp., Bay Shore, N. Y. 

Charles C. Snider, director of sales, Con- 
solidated Electrodynamics Corp., Pasadena, 
Calif. 

Arthur Hansen, head, Nucleonics Section 
Cornell Aeronautical Laboratory, Inc., Buf- 
falo, N. Y. Donald Taylor and Calvin 
Silverstein, assistants to Mr. Hansen. 
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Acoustic 
engineers 


SR 


The Columbus Division of North American Avia- 
tion is establishing a new and completely equipped 
Acoustics Laboratory to aid in the solution of noise 
problems associated with high performance Weapon 


Systems. Ground floor opportunities in: 


ACOUSTIC ANALYSIS: To predict environmental 
x acoustic levels and spectra in and around the aircraft 
and to predict the response of equipment and struc- 
tures to these inputs. Design of vibration isolators 


and acoustic insulation. 


Ne eee ate ae 


ACOUSTICS TEST: To calculate and measure 


sound levels for consulting on procedures to insure 


toes 


crew comfort and efficiency. Work on sound environ- 
ment test problems, on airborne equipment and com- 


ponents. Conduct tests on structural fatigue problems 


Stetina eae pagent 


resulting from high decibel levels. 


Degree engineers with related experience and an 





interest in moving ahead in this field are requested 


to send their resume to: & 
H. Keever i 
Engineering Personnel Manager, Box AW 791 fp 
North American Aviation, Inc. . 
Columbus 16, Ohio " 


THE COLUMBUS DIVISION OF 


NORTH AMERICAN AVIATION, INC. 2: 


Home of the T2J Jet Trainer and the A3J Vigilante 
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EMPLOYMENT OPPORTUNITIES 














ASI 
Immediate Opportunities | ENGINEERS & SCIENTISTS 


|| Here is your opportunity to grow 
|| with a young, expanding subsidiary 
of the Ford Motor Company. Out- 


for | 
|| standing career opportunities are 
open in Aeronutronic’s new RE- 
SEARCH CENTER, overlooking 
the Pacific at Newport Beach, and 


a - 1. . the facility in Glendale, California. 
experienced “tn missile You will have all the advantages of 

a stimulating mental environment, 
working with advanced equipment 


systems and subsystems in a new facility, located where you 


can enjoy California living at its 


finest. 
SYSTEMS DESIGN ANALYSTS PhD and MS RESEARCH SPECIALISTS 
(Fire Control and Special Computers) we AEE 


combustion and chemical kinetics, and 


FLIGHT MECHANICS ANALYSTS Seepeeeanee (Fe meth om, shoorstions 


(Trajectory and Performance) entry technology and advanced rocket 
propulsion. Specific assignments are open 
in re-entry body design, high temperature« 

FLIGHT CONTROL ANALYSTS materials studies, boundary layer heat 

her ° “ye —T transfer with chemical reaction, thermal 

(Missile Frame Stability and Aeroballistics) sisem etelpeia, and high temperature 


theromdynamics 
AIRBORNE RADAR SYSTEMS ENGINEERS PROPULSION ENGINEERS with 5 years 
experience in liquid and solid rocket de 


(Antennas, Receivers, Transmitters, RF Circuits) sign and test Familiarity with heat 


transfer problems in engines desirable. T« 
SYSTEMS ANALYSTS work on program of wide scope in R & D 
of advanced concepts in rocket engine 

(Statistical Analysis, Systems Test and component, and for missile project work 
Integration) ADVANCED AERODYNAMIC FACILITY 
DESIGNER. Advanced degree desired. To 


supervise work in design and in instru 


DESIGN ENGINEERS mentation of advanced aerodynamic test 


facilities such as shock tubes, shock tun- 


(All-Metal Honeycomb and Rocket Engines) nels, plasma-jets, and hyper-velocity 


guns. 
SENIOR RESEARCH ENGINEERS STRUCTURAL ANALYSIS SECTION 
(High-Temperature Metals Projects) Sean taelding cuourvitem to Ge soeme 


field. Graduate degree for design and an- 


PROJECT ENGINEERS Sawetedge of high tompereture materials 


(Pneumatic Ducting and Rocket Engine and methods, thermal stress, dynamics 
ete. to advanced hypersonic vehicles, re- 
Hardware) entry bodies, and space vehicles 


FLIGHT TEST & INSTRUMENTATION 


STRUCTURES ENGINEERS ENGINEERS with 5 to 10 years experi 


ence in laboratory and flight test instru 
mentation techniques Will develop tech- 


HEAT TRANSFER ENGINEERS niques utilizing advanced instrumenta- 


tion associated with space vehicles 


THEORETICAL AERODYN AMACIST. 


Solar is now expanding its creative engineering group (ne penn 9 peterpan manga 
for several challenging new projects. This is an excep- perience in high-speed aerodynamics 
. . . | Knowledge of viscid and inviscid gas flows 
tional opportunity to rapidly advance your career... required. To work on program leading to 
H H ‘. 4 y _ . » alten advanced missile configuration. Work in- 
while enjoying San Diego's year-round sunny climate cchean akties Gis sanatihek tomer. 
and unmatched recreational and cultural advantages. sonic missiles and space craft for deter- 
. . . - o mining optimum configuration 

Solar is a medium-size company (2500 people in 
DYNAMICIST. Advanced degree, applied 
in missile stability analysis desirable 


Work involves re-entry dynamics of ad- 
vanced vehicles and dynamic analysis of 
space craft 


advanced, including profit sharing retirement plan. 
Write for brochure, sending resume of your qualifica- 
tions, to Louis Klein, Dept. E-327, Solar Aircraft Com- ; 

pany, 2200 Pacific Highway, San Diego 12, California. my gy Sat ae aun 


for making physical measurement. Work 


related to flight test and facility instru- 
AIRCRAFT COMPANY 


San Diego) founded in 1927. Personnel policies are mathematics background, and experience 
| 
| 


mentation. Advanced degree desired with 
minimum of 3 years of related experience 


Qualified applicants are invited to send 
resumes and inquiries to Mr. L. R. Stapel 






SAN DIEGO 


DES MOINES AERONUTRONIC SYSTEMS, INC. 


a subsidiary of Ford Motor Company 
1234 Air Way Bidg. 12, Glendale, California 
CHapman 5-665! 
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New e/ectronics 
frontiers 


Advanced systems research, to meet the demands of com- 
plex modern weapons systems, is among the many new 
activities that attract engineers and scientists to IBM. 


This research encompasses over-all planning of methods 
for the detection of flying objects feasibility studies 
of guidance, detection and defensive systems . . . specifi 


cation of radically new equipment for terrestrial and stellar 
navigational problems. Academic studies of logistics, oper 
ations research, information and communications theory 


are also part of this new research at our Kingston facility. 


A CAREER WITH IBM. A recognized leader in the electronic 
systems field, we present unusual opportunities for tect 
nical achievement and professional advancement. With a 
secure position in commercial! sales, IBM offers stability, 
liberal company benefits, company-paid relocation ex 
penses and advancement on merit. Salaries are commen- 
surate with ability and experience 


KINGSTON, N. Y., iS a pleasant Hudson River valley com- 


munity. It combines country living with easy proximity 
to New York and other metropolitan areas. 


ASSIGNMENTS 
open in these development areas: 
© Cryogenics 
e Digital Computer Design and Programming 
e@ Guidance and Detection Systems Analysis 
@ Low-Temperature Physics 
@ Magnetic Devices 
@ Optical Systems for Data Presentation 
@ Solid-State Physics 





QUALIFICATIONS: B.S., M.S., 
or Ph.D. Degrees in Electrical 
Engineering, Physics, Mathemat- 
ies or related disciplines. Indus- 
trial experience is desirable. 





Write, outlining qualifications 
and experience to 

Mr. D. H. Hammers, Dept. 524Z 
IBM Corporation 

Military Products Division 
Kingston, N. Y. 





MILITARY PRODUCTS 
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EMPLOYMENT OPPORTUNITIES 





HAVE SENSORS ...WILL TRAVEL 


REPLIES TO: Bor No. 


this publication. 


iDDRESS BOX NO 
Classified Adv. Div. of 
Send to office nearest you 
NEW YORK 36: P. O 
CHICAGO 11: 520 N 

SAN FRANCISCO 45: 68 


BOX 1? 
Michigan Ave 


Post &t 





Flying at 50,000 feet, probing the 
heavens up to 150,000 feet, Bendix 
personnel during the years imme- 
diately ahead will be finding out 
more about the world’s weather 
than man has ever known. A new 
project, to be undertaken by Bendix 
Systems Division for the U. S. gov- 
ernment, will employ jet aircraft, 
flying distances up to 4,500 miles at 
Mach 0.95 to measure cloud forma- 
tions and look inside storms with 
radar sweeps extending 150 miles 
from the plane. 

Using rocketsondes, dropsondes, 
computers and new aircraft sensors 
the system will collect and analyze 
atmospheric phenomena on a global 


scale from the earth’s surface well 


Bendix Systems Division 


Ann Arbor, Michigan 


100 








into the stratosphere. Officially 
designated the AN/AMQ-15 Air 
Weather Reconnaissance Program, 
the new project will be carried out 
in cooperation with Boeing Aircraft 
Company and six other Bendix divi- 
sions, under the Bendix Systems 
Division’s general supervision. 

The new program offers an out- 
standing opportunity for qualified 
scientific and management person- 
nel in the fields of physics, chemistry 
and meteorology with upper atmos- 


phere and air sampling background 
pocc--- 4 


| For complete details, write Technical Personnel | 
Department A-121, Bendix Systems Division 
| 3300 Plymouth, Ann Arbor, Michigan | 
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POSITIONS VACANT 
Transcontinental airline captain needed two 


days a week as aircraft instrument (liason) 
consultant to contact west coast airframe 
manufacturers and mfr’s rep. Project is 
take-off instrumentation. Safe Flight Instru- 
ment Corp., 4 Water St., White Plains, N. Y. 


Research Engineer. Engineers with experience 
in the general planning and development of 
air defense missiles, ballistic missiles or space 
research programs. Wanted for work in the 
Washington, D. C. area in a government 
agency at about the $10,000 to $11,000 per 
annum level. Please send your resume to 
P.O. Box 7118, Apex Station, Washington, 
D. C. 


Missile Engineer. Engineer with experience in 
the general planning and execution of guided 
missile flight test programs including require- 


ments for facilities, communication, instru- 
mentation, data reduction. number and fre- 
quency of tests. Wanted for work in the 


Washington, D. C. area in a government 
agency at about the $11,000 per annum level 
Please send your resume to P.O. Box 7118, 
Apex Station, Washington, D. C. 


Aeronautical Engineer. Three to five years 
experience with airplane manufacturers 
Prefer man who has planned or supervised the 
installation of jet engines in airframes: will 
also consider those with experience in jet 
engine design. Position involves analysis of 
research and development. Wanted for work 
in the Washington. D. C. area in a government 


agency at $8810 - $10,180 per annum 
Please send your resume to P.O. Box 7118, 
Apex Station, Washington, D. C. 

Wanted: 2 experienced helicopter pilots. 
minimum 3000 helicopter hours, preferably 
Bell time. Must have mountain experience 
Agricultural flying an asset. Permanent posi- 
ton, highest domestic salaries. P-9325 


Aviation Week. 


POSITIONS WANTED 


Navy Helicopter Pilet. over 800 helicopter 





hours. Commercial! license, exp. Bell, Verto 
and Sikorsky. Ave 26, married, two children 
PW-9237. Aviation Week 





Reliability a problem? Seventeen years in 
aircraft and missile electronic parts and 
environments. Field, lab. and reliability ex- 
perience. Desire position to advise and assist 
missile electronics reliability effort Cali- 
fornia replies not requested Minimun 
$14,000. PW-9322, Aviation Week 


Administrative Secretary or Administrative 
Aide in engineering research or education 
College background, five year's engineering 
secretarial experience, desires comparable 
position in Met. New York or Conn. excellent 
references. PW-9411, Aviation Week 


BUSINESS OPPORTUNITY 
Helicopter and autogyro coordinated contro! 


system, patents pending. For lease or sale. 
Further information write Box 3931-B, 
Phoenix, Arizona 





Don’t forget the 


BOX NUMBER 


When answering the classified ad- 
vertisements in this magazine don’t 
forget to put the box number on your 
envelope. It’s our only means of 
identifying the advertisement you are 


answering. 
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EMPLOYMENT OPPORTUNITIES 





ENGINEERS: 


— 7 oat ts 





Does this whet your creative appetite? 


Engineers and scientists of merit are wanted—right now—for long-range futures with Goodyear 


Aircraft Corporation, prime contractor of the new Subroc weapon system, largest producer of 


rocket-engine cases, pioneer of Pinpoint guidance, builder of the largest acquisition radar structures 


in history, creator of new ground support systems of unparalleled mobility. 











And more. aS 


For Goodyear Aircraft—with multimillion-dollar expansions already completed in the most modern 


of engineering and research facilities—is a prime factor in the rise of a host of new fields: 


In “black box” systems, structural-plastics fabrication, virtually every phase of weapons develop- 


ment, space navigation and exploration, escape systems—even inflatable aircraft. 


If this bill of fare whets your appetite, you’re invited to join the round table at Goodyear Aircraft 
—where some of the best brains and nicest people you ever met are tackling sparkling futures with 
stimulating gusto. Pay and benefits are excellent —and the company is great! Care to join us? Write, 
with complete confidence, to Mr. C. G. Jones, Personnel Dept., Aircraft Corporation, Akron 15, Ohio, 


GOODZYEAR AIRCRAFT 


Pinpoint—T. M. Goodyear Aircraft Corporation, Akron 15, Ohio 
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EMPLOYMENT OPPORTUNITIES 


PROFESSIONAL PERSONNEL REQUISITION 





METALLURGIST 


Will be responsible for the materials portion of new ramjet 
projects, involving the use of high temperature metals, 
including stainless steel, molybdenum, tungsten, and tanta- 
lum. Must have the ability to propose, set up, and analyze 
results of test programs. Must be familiar with test fabrica- 
tion of refractory type metals and oxidation-resistant coat- 
ings. 

This challenging position is in support of Marquardt’s 
Controls and Accessories Division, active in such vital engi- 
neering areas as afterburners, thrust reversers, noise sup- 
pressors, emergency power units, and variable geometry 
inlet and exit systems. Research projects include hot gas 
servo systems and accessories for pace application. Engi- 
neers looking for interesting work with opportunities for 
individual recognition in a growing company are invited to 
contact: 

FLOYD E. HARGISS, Manager Professional Personnel 


16551 Saticoy Street, Van Nuys, California | 
/ 
= 


Advanced power and weapons support 





arquardt 


VACRAIT CO. 


systems for air and space 


VAN NUYS AND POMONA, CALIFORNIA - OGDEN, UTAH 














ELECTRONICS ENGINEERS 


IT’S EASY TO APPLY FOR A FIELD SERVICE 
REPRESENTATIVE POSITION | 
If your degree is... | 


ELECTRICAL ENGINEERING * MATHEMATICS 
MECHANICAL ENGINEERING ¢ PHYSICS 


and your experience and interest are in .. . 
ELECTRONICS 





and you want to work with the most modern concepts of ... 
MILITARY AIRBOURNE ELECTRONICS 


GENERAL ELECTRIC FIELD SERVICE REPRESENTATIVE 
DONT SEND IN A RESUME 
Simply ask for our convenient application form. We shall be happy 
to review your qualifications and, if warranted, arrange a personal 
interview at your convenience, All correspondence is considered 
confidential. 
Our current product lines are 
RADAR © COUNTERMEASURES © DIGITAL COMMUNICATIONS ¢ 
NAVIGATION © ARMAMENT SYSTEMS © FLIGHT CONTROL © 
MISSILE GUIDANCE © TEST EQUIPMENT 
WRITE TODAY ... 
and by return mail we'll send you a simple application form. 
Mr. V. A. PANDOZZI, DEPT. 58-wv 
PRODUCT SERVICE 


GENERAL @@ ELECTRIC 


901 Broad St., Utica, New York 











AS ANH! 
TECHNICAL 


REPRESENTATIVES 


LEAR, INC. is expanding its Field 
Service organization to keep 
pace with an increasingly wide- 
spread military acceptance of 
LEAR flight control systems and 
flight reference systems. 
Attractive salary, liberal expense 
arrangements. Assignments may 
require travel or residence at 
assigned stations. Company ori- 
entation prior to assignments 


Qualifications include: 


1. EE. degree or equiva'ent. 
2. Knowledge of servomecha- 
nisms, gyros, electronics. 
3. Tech. Rep. experience. 
4. Must be U. S. citizen. 


To apply, send resume to 
FIELD SERVICE MANAGER 


LEAR, INC. 
110 lonia Ave., N.W. 
Grand Rapids 2, 
Michigan 





for MEN: 


plicants for a position, only the most 
promising letters are acknowledged. 
The other applicants never know 


whether their letters reached a prospec- 
tive employer or not. 
become discouraged, will not respond to 
future advertisements and even question 
their bona fide character 


Searchlight Section 1s Duly Authorized 





To EMPLOYERS 
Who A a: vertise 


Frequently, when there are many ap- 


These men often 


Every Advertisement Printed in the 


You can help keep our readers inter- 
ested and get better returns to your ad- 
vertising in this section if you acknowl- 
edge each reply—in plain envelopes, if 
you wish. 


Classified Advertising Division 


McGRAW HILL PUBLISHING CO., INC. 


“Put Yourself in bis place.” 
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INSTRUCTOR 


AERONAUTICAL ENGINEERING, AVIATION SAFETY 
DIVISION, UNIVERSITY OF SOUTHERN CALI- 
FORNIA, LOS ANGELES 7. 


Requires B.S.A.E. Flying experience moando- 
tory. Preferred specialty creas—cerodynom- 
ics, performonce, powerplants. Approx. 15 
lecture hours cer week—I! month yeor. 
Some time available for groduvate study. 
Salary, depending on qualifications, $8,500- 
$10,000. Send resume, 











AAS AA SMT 
APPLICATION SALES 


ENGINEER 


As a dynamic growth organization 


manufacturing automatic control 
systems for aeronautical test facili- 
ties and industfial processes, we can 
now offer an outstanding opportunity 
to an individual who is experienced 
in the sale of missile test facility 
equipment and/or missile ground sup- 
port equipment. Heavy exerience con- 
tacting customers, analyzing their 
problems, and closing orders. Top 


salary Some travel. 


CDC CONTROL SERVICES, INC. 
400 S$. Warminster Rd. 
. Penna. 


SALES 
ENGINEER 


National manufacturer of filters requires 
top flight engineer to contact aircraft 
and missile component manufacturers, 
commercial accounts and general indus- 
trial. Engineering background essential. 
Prefer previous filter experience or ex- 
perience in hydraulic systems. Excellent 
starting salary for qualified person. 


P-9324, Aviation Week 
520 N. Michigan Ave Chicago 11, Hl 














DISENCHANTED 
ENGINEERS 


If your present employer has failed to 
utilize your full potential, why not permit 
us te explore the parameters for your per- 
sonal qualifications with the many 
dynamic young companies in aviation, 
electronics, missiles and rockets. We now 
have in excess of 4,000 openings in the 
$8,000 to $40,000 bracket, all of which are 
fee paid. Why walt? Send resume in 
duplicate at once to:— 


FIDELITY PERSONNEL 
1218 Chestnut Street, Philadelphia 7, Pa. 











| ANUFACTURER'S AGENTS 
WANTED 


... by Michigan producer of air- 

and vacuum-melted, high-temper- =_— 
ature and specialty alloys — = 
primarily for aircraft and missile 
applications. Sheet, wireand =~ 
bar stock forms. Reply with 

information on experi- 
ence, present products, 
area and type of 
company served. 


RW -9362 
Aviation Week —— 
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SEARCHLIGHT SECTION 


ENGINEERS—OPPORTUNITIES 


SYSTEMS ENGINEER to develop complex devices in fields of servo- 
mechanisms, radar, or computers, and integrate these elements in 
weapons systems. Must have three to five years’ experience in such 
activity and two years’ experience in over-all systems analysis. 
Assignment involves design and analysis of closed-loop systems, 
consisting of inertial and radar equipment, display materials, and 
digital or analog computers. 


Qualifications: B.S. or Advanced Degree in E.E. or A.E. 





RADAR ENGINEER to analyze ultimate limits of present techniques 
and develop new concepts of providing topographical sensors for 
advanced airborne and space systems; to design airborne radar 
pulse, microwave and deflection circuitry; to analyze Doppler radar 
systems in order to determine theoretical accuracy and performance 
limitations. 

Qualifications: B.S. or Advanced Degree in E.E. and 3 to 5 years’ 
experience in radar systems development, including display equip- 
ment and circuits, control consoles, and Doppler or search radar 
design. 





CIRCUIT ENGINEER to undertake advanced circuit design based 
on transistor-diode logic for digital systems; to review new circuits 
for application in digital control systems; to define basic techniques 
for improving performance characteristics; to participate in ad- 
vanced analytical studies associated with application of transistor 
circuitry to pulse and digital systems. 

Qualifications: B.S. or Advanced Degree in E.E. and 2 years’ ex- 
perience with pulse circuitry, transistor circuit design, or digital 
techniques. 





COMPUTER ENGINEER to undertake logical design of airborne 
digital computer equipment, transistorizing computer circuitry for 
size and weight reduction. Assignment entails: Mechanization of 
computer circuitry and packaging; interpreting problems for solution 
with the IBM 704. 

alifications: B.S. or Advanced Degree in Engineering or Physics 
and 3 to 5 years’ experience in design of digital or analog computer 
equipment. Experience also desirable in transistor technology, com- 
puter logic, programming, instrumentation, computer system evalu- 
ation, or servo-mechanism design. 





ADVANTAGES OF IBM 


A recognized leader in the electronic systems field... products used 
for both military and commercial work...advancement on merit... 
company-paid relocation expenses .. . liberal company benefits... 
salary commensurate with ability and experience. 





Immediate openings at Owego, N. Y. 


WRITE, outlining qualifications and experience, to: 
Mr. P. E. Strohm, Dept. 524 Z 
Military Products Division 
IBM Corporation, Owego, N. Y. 


I r M MILITARY PRODUCTS DIVISION 
s 
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SEARCHLIGHT SECTION 


RTUNITIES 


DISPLAYED RATE: 


The advertising rate is $31.00 per inch for all advertising appearing on 
other than on controct basis. Contract rates on request. 


AN ADVERTISING INCH is meosured 7% inch vertically on one column, 


3 columns—30 inches—to a 


EQUIPMENT — or FOR SALE ADVERTISEMENTS acceptable only 


in Displayed Style 


Send NEW Ads or Inquiries to Classified Adv. 


EQUIPMENT 


UNDISPLAYED RATE: 


$2.70 a line, minimum 3 lines. To figure advance payment count 5 
average words as a line. 


PROPOSALS, $2.70 a line an insertion. 


BOX NUMBERS count ©s one line additional in undisplayed ads. 
Div. of Aviction Week, P. O. Box 12, N. Y. 36, N. Y. 











NOW 


BEECHCRAFT Ci8s, DI8S 

One of each available. All Top Quality 
Excellent value and excellent terms avail- 
able 


Cargo C-46F, Airtine DC-3 and/or Cargo 
C-47. All available for sale with terms 
or for lease with lowest rates ever. 


GRUMMAN WIDGEON 
G44iA Models with Ranger 
engines, or Custom McKin- 
non-Hickman Conversion 
available as a package. Fin- 
shed product without an 
equal, And We Mean It! ! ! 
EXECUTIVE LOCKHEEO 
VENTURA Also available 
Gorgeous New Horton & Hor- 
ton interior, unequalled any- 
where. Send for photograph sible 
265-285 MPH, for the cost of a Beech 





GRUMMAN GOOSE 
Zero time throughout 
new. And We Mean 
New Plane Warranty 
used Goose, 
sacrifice 


ice shape. 8 » pos- hangar a8 ft headroom 


wholesale price 


Excellent lease terms available. Send for color photograph 


DEAL DIRECTLY WITH OWNER 
In Stock Now for Immediate Delivery! 


SIKORSKY S-5! HELICOPTERS 

CAA Four-place Commercial Licensed with 
fresh complete overhaul. Six left, with spares 
Can be purchased individually “AS IS" if 
desired. 


MILITARY SURPLUS 
RAFT 


fiyable with ferry permit 
and at very cheap prices 


Like Write or call for details 


It! ! 
HANGARS 
120 ft. x 200 ft. clear span 


All steel structure plus two 
story lean-to’s 20 ft wide 
on the long sides. Total 40,- 
000 Sq. Ft. floor space. Sub- 
stantial piece of Real Estate 


TRADE-AYER COMPANY 


ANTHONY J. MING, LINDEN AIRPORT, LINDEN, NEW JERSEY 
WAbash 5-3000 











Completely Equipped 
Helicopter Fleet 
Airline or Utility Configuration 


Five Sikorsky S-55 (6 to 8 passenger) and 
three S-58 (10 to 12 passenger) ready for 
delivery now. Fully equipped for com- 
mercial operation or will deliver as utility 
model. Flotation =~, and full complement 
of spares supp and train- 
ing offered. Leasi and financing or- 
ranged. nn lgcsing ond. soles con- 
sidered. Send for details—brochure. 


WILLIAM C. WOLD ASSOCIATES 
551 Fifth Avenue, New York 17 
MU 7-2050 — Cable: BILLWOLD 


Transport Aircraft Clearing House 1 





FOR SALE 


Immediate Delivery 
We stock, overhaul, and install 
PRATT & WHITNEY WRIGHT 


R1830 R1820 


—75, —92, —94 —202, —5, —72 
R985 R1340 R2000 


end ovr most populer DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


INC, 


Lambert Field Inc. St. Lowis, Mo. 











WANTED FOR CASH 


DC-4E 


preferably —- tow total airframe hours 
SDI3G engines 
w-oane, Aviation Week 
Class. Adv. Div., P.O. Box 12, N.Y¥.36,N.¥ 








WANTED: E-18-S BEECHCRAFT 


e excellent Lockheed Lodestar to 
Equipped with 33050 propeliers, Learstar Brakes, 
Firestone Fuel Cells, Capacitance fuel gauges, Edi- 
son continuous wire fire detectors. Collins Com 
munications, 24 Volt electrical system, 75 Amp. 
oge 8 Ample Spares — verte en- 

ne rt 


$77,000.00. Con R. HINDS 
THe a CORPORATION, becaTUR. 


EL 3-2 








AN FITTINGS & HARDWARE 
Stainiess, Aluminum, Brass, Steel 
All sizes—immediate delivery from world’s larg- 
est yy stock. Buy direct from manufacturer. 


Lower wall 
charts chewing comatete f ne of AN & MS fittings 
and hardware. ne parts your 
own special meek ‘ond "sheek AN _ MS forgings. 
COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd. Culver City, California 











© there bp enything you want 
other readers can supply 


a lbctilitane alte ecu 
thet other readers can use— 


Advertise it in the 
SEARCHLIGHT SECTION 








FOR RATES 
OR INFORMATION 


About Classified Advertising 
(ontact 


The McGran-Hill 
Office Nearest You 


ATLANTA, 3 

1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 
R. H. POWELL 


BOSTON, 16 
350 Park Square 
HUbbord 2-7160 
D. J. CASSIDY 


CHICAGO, 11 
520 No. Michigan Ave. 
MOhowk 4-5800 
W. J. HIGGENS - D. C. JACKMAN 


CLEVELAND, 13 
55 Public Square 
SUperior 1-7000 
W. B. SULLIVAN - F. X. ROBERTS 


DALLAS, 2 
1712 Commerce St., Vaughan Bidg. 
Riverside 7-5117 
GORDON JONES - F. E. HOLLAND 


DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 
D. M. WATSON 


LOS ANGELES, 17 
1125 W. 6 St. 
HUntley 2-5450 
R. L. YOCOM 


NEW YORK, 36 
500 Fifth Ave 
OXford 5-5959 
D. T. COSTER - R. P. LAWLESS 


PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 
H. W. BOZARTH - T. W. McCLURE 


ST. LOUIS, 8 
3615 Olive St. 
JEfierson 5-4867 
SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 
W. C. WOOLSTON 
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TITANIUM? 
STAINLESS? 


se 


KAMAN 


CAN 
WORK IT 


HOUSINGS 
COMPONENTS 
SUB- 
ASSEMBLIES 








Koman craftsmen are experienced in all 
phases of aircraft techniques from the small 
sub-assembly to the complete air-frame. They 
are eminently qualified to make assemblies 
controlied to rigid specifications from the 
drawing to the finished product, complete with 
installations. Much of their experience has 
been with the aircraft metals and the so called 
“hot” metals. Currently they ore producing 
housings for airborne electronics as a port of 
several missiles and rockets programs. 

Have you considered Kaman? Write for equip - 
ment list ond illustrated facilities brochwre to 
J. W. Marshall, Manager. 


SUBCONTRACT DIVISION 
THE KAMAN AIRCRAFT CORPORATION 
BLOOMFIELD 6 CONNECTICUT 
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LETTERS 





Missile Comment 


We have read with interest your editorial, 
“Missile Industry Myth Fades,” in the Nov. 
10 issue of Aviation WEEK. 

We certainly agree with you that the 
concept of a new and separate 
industry, having no roots in the technologi- 
cal past ” as a false one. However, we 
question the implication that the aircraft 
companies are virtually alone in holding 
prime contracts for major missile 
weapon systems now in advanced develop- 
ment or early production .. .” 

In listing prime contractors in the missile 
field, we feel you have given inadequate 
recognition to the electronics manufacturers 
who have prime responsibility for such 
missiles as the Nike family, Sergeant, Side- 
winder and Talos, as well as Raytheon with 
its Hawk and Sparrow III programs. It 
would be difficult indeed to argue that these 
weapons can be omitted from any con- 
sideration of the nation’s missile arsenal. 

It is no mere coincidence that Raytheon, 
for example, as an electronics manufacturer 
holds prime contracts for two important 
missile programs, and in the case of Hawk, 
what is probably the most comprehensive 
systems responsibility ever assigned to a mis- 
sile contractor. Raytheon’s missile activities, 
now carried on by over 12,000 employes in 
seven plants and laboratories, are truly 
“rooted in the technological past,” dating 
back 14 years to the establishment in World 
War II of the company’s pioneering “Lab 
16.” It was a Raytheon-develo guid- 
ance system growing out of this early work 
that achieved, in 1950, history’s first suc- 
cessful interception and, in 1951, the first 
destruction of an airplane by a guided mis- 
sile. The aviation and electronics industries 
have each proved their capability as prime 
contractors. We feel sure that each will con- 
tinue to do so in the future. 

Ricwarp P. AxTEN 

Director of Public Relations 
Raytheon Manufacturing Co. 
Waltham, Mass. 


‘Pot Shots’ 


I have been an ardent reader of AvIATION 


Week for many years. Being a military 
pilot with a little experience in the air 
transport business, I have taken interest 
in reading Capt. R. C. Robson’s “Cockpit 
Viewpoint.” Although I don’t always agree 
with his opinions, I do believe his article 
“Control Battle,” in the Nov. 10 issue of 
Aviation Week was one of his finest. 

It has grieved me personally for years to 
see military and commercial pilots take oral 
“pot shots” at each other. I have felt that 
usually they do not know the other persons’ 
problems and, therefore, are not really 
qualified to sound off. Military and com- 
mercial pilots can learn a lot from each 
other if they want to. I know I have learned 
a lot from commercial pilots. 

Capt. Robson’s comments about “Limited 
Knowledge” and “. . . the common sense, 
alert operation of aircraft” was very admir- 
ably put. I wish all pilots, particularly mili- 
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tary and commercial, would heed his advice 
in all phases of aircraft operations and leave 
the “pot shots” to the experts. Capt. Rob- 
son, I am your greatest supporter. 
R. W. Mriiar 
Ledr., USN 
Charleston, S. C. 


Bitter Pill 


In all sincerity and with no attempt at 
“sour grapes,” let me add a_ heartfelt 
“AMEN” to your Oct. 13 editorial, and a 
P.S. to all three “Letters.” No one can 
deny that much house cleaning is necessary 
in all areas—CAA, military, civil aviation in 
all its forms, and the aviation industry. Nor 
can any of us point too strong a finger at the 
other; the daily pressure of our respective 
businesses has allowed us all to fall behind 
in the areas of mutual safety and mutual 
operating harmony. The few “OX-5 tech- 
nicians” and worst yet, in my opinion, the 
150 hr. Ercoupe Experts have too long in- 
fluenced important facets of our planning 
and decisions. The military in its rightful 
preoccupation with combat readiness and its 
significant majority of relatively inexperi- 
enced pilots who are the youth we require 
has been slow in constructive progress 
toward safe integration of its aerial forces 
into the peacetime overburdened net. The 
airlines have too long kept financial and 
seniority considerations as blinders to more 
mutually compatible operations. And the 
aviation industry, like the automobile indus- 
try, only builds what you want to buy. If 
it costs an extra buck it seems that complete 
safety is the first “optional” that is scratched. 

Not that our aviation fraternity isn’t the 
most capable in the world today and prob- 
ably providing more military security, con- 
venience and comfort of travel and tech- 
nological refinement for the taxpayers’ dollar 
than anywhere else. It’s just that we need to 
shake the deadwood out of the cockpits and 
conference rooms and, to use that old 
phrase that Bleriot probably originated, get 
those very good ones remaining “mission 
oriented.” 

From my humble background of only 18 
years flying experience, it has been a bitter 
pill to observe the lethargy with which so 
many have faced the jet era. After consider- 
able four-engine and twin-engine experience, 
it was my good fortune to participate in the 
original jet instrument instruction program, 
the original jet all-weather interceptor pro- 
gram, the jet day fighter and fighter-bomber 
programs. To have many of our ideas and 
recommendations considered then, and still 
at times today, as coming from stovepipe- 
tailed hot rodders by those few “lighthouse 
keepers” was a mighty frustrating experience. 
The jet bombers we fly today long ago dis- 
closed the problems of tomorrow; the lessons 
were there but to be observed and heeded. 


It frankly does my heart good to read that 
PanAm is unhappy about Idlewild’s present 
ground rules. We've finally gotten the 
“big boys,” to whom the controlling powers 
have always catered for well known reasons, 
to shoulder the pack and now people are 
listening. It’s too bad more haven't listened 
during the past 10 years when we've been 
iaoed to fly our jets on routes, in patterns, 
and in configurations which were definitely 
not the most operationally effective or safe 
Too long has there existed the general im- 
pression that primary right of way on the 
taxpayers’ aerial highways belonged to the 
— vehicle of an influential private air- 
ine business guided unerringly by a solid 
driver whose degree of skill and experience 
was directly proportional to the amount of 
gray hair under his natty cap. Thank heavens 
for the Federal Aviation Agency 
No one can refute the theoreticians’ com- 
putations which tell us the day of “see and 
be seen” is almost gone. But let’s not go 
overboard on this thing. Anvone who has 
devoted any time to the jump-seat of our 
military and civil carriers can vouch for the 
surprising lack of visual and mental aware- 
ness of other traffic which too often exists 
The attitude that an IFR clearance on a 
bright spring day has reserved for you, and 
you alone, a private piece of sky appears to 
be amazingly habit forming. The pleasant 
eye-to-eye chit-chat that breaks the monot- 
ony of long, routine flights is so common- 
placely tolerated. When one second’s in- 
attention can kill you it’s easy to get the 
impression that a few of us fly-types are bent 
on mass suicide. And, of course, we do have 
the “funny books,” official or otherwise 
_ This bit about mental awareness of other 
trafic. How many times are we on company 
frequency when we should be monitoring 
airways or tower? How about the lads that 
have Lucy and Desi tuned in to pass the 
time? Or the troops that once at cruising 
altitude take off those earphones or ear- 
plugs, replacing them only when a compul- 
sory call is necessary? This shakes you up 
almost as much as the oldtimer who uses 
pore glasses for takeoff and landing, 
ut takes them off at altitude while the co- 
pilot is in back reassuring the passengers! 
Let’s face it—there are too many of us 
who just don’t know what looking around 
means and aren’t concerned enough about it 
to work at it. And this condition seems to 
come too often with the gray hair. If more 
of us up front would pay more attention to 
staying alive, more of us probably would. 
Incidentally, I just recently got a crewcut 
because my own gray hair was showing 
Those of us who knew and respected 
General Quesada during World War II and 
the years since wish him the best of luck 
in the big job. Eventually we'll get what 
we need, but with “Pete” at the throttle 
working up a team and a program all on 
the same Lonnie we'll get it a lot faster 
and safer. Joun C, Grravupo 
Lt. Col., USAF 
Pacific Air Force 
P.S. Your Oct. 13 issue was just so very 
fine that for the first time in my life I had 
to thank the editor. Your publication, with- 
out a doubt, leads the aviation news field. 
Keep up the outstanding work. 
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ic missile reentry into 
the earth’s atmosphere has led to major breakthroughs by Avco scientist lose cones have been devel- 
oped and produced to withstand the shock and heat ICC ere luring the reentry phase of an 
ICBM’s 6000-mile flight. Now, Avco has also been chosen as prime contractor on nose cone research 


and development for the newest Air Force ICBM ... the mighty, solid-propellant Minuteman. 
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